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EDITORS’ INTRODUCTION 


Tus volume has been prepared for the benefit of 
teachers in the elementary schools with the particular 
needs of the classroom in mind. The investigation 
and research underlying this valuable work cover a 
period of fifteen years or more, during which time 
the authors have patiently collected scientific data to 
support the position they take. They have assembled 
individual pupil records of the child’s entire educa- 
tional experience. ‘These records cover the physical, 
mental, and spiritual growth of the child and from 
this body of information the writers have built up their 
theory of the application of psychology to teaching. 

During the many years in which the authors were 
making their study, they not only collected data 
about child growth and learning but at the same time 
they carefully observed classes of children and tried 
out their theory in the classroom. This articulation 
of theory and practice assures the teacher that the 
suggestions contained in the book will find useful 
application in the daily work. 

The Psychology of Elementary School Subjects will 
be welcomed by the supervisor who is seeking a solu- 
tion of her problems as well as by teachers and stu- 
dents of elementary education. It will also be of 
great practical help to teachers in elementary schools. 


Tuomas ALEXANDER 
Rosamonp Root 


Digitized by the Internet Archive 
in 2023 
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PREFACE 


As the title of this volume, The Psychology of 
Elementary School Subjects, implies, the greater por- 
tion of the book is concerned with the psychology of 
the elementary school subjects. However, in order 
to give the underlying psychological principles, the 
opening chapters are devoted to a consideration of - 
the two central problems of educational psychology, 
that part of the science of psychology which is con- 
cerned with the growth and development of the indi- 
vidual, especially as this is conditioned by the school. 
The two major problems of educational psychology 
are concerned with individual differences and learn- 
ing. There are other problems, e.g., the original 
nature of man and the relative influence of heredity 
and environment, but in the main these are problems 
whichare treated in either general or child psychology. 
Such consideration asis necessary in a text like thismay 
be given in connection with the two topics mentioned 
above. Indeed, as far as the school is concerned, the 
problem of individual differences is really one of learn- 
ing. It resolves itself into problems of individual 
differences in the ability to profit by instruction. 

In this text the authors have thought best to elim- 
inate many topics which, although they are of interest 
and of value to the teacher, are generally treated in 
an introductory course in psychology. The inclu- 
sion of these would be duplication of material, which 


the writers have attempted to avoid. The topics 
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treated here have more direct reference to growth 
and development in the school environment. 

The work of the teacher rests primarily upon the 
science of psychology as applied to school situations. 
Education has been defined in many ways. Prob- 
ably a good point of view with respect to education 
is that it is a process of setting up situations for the 
purpose of controlling, modifying, and developing 
the behavior of the child so as to produce an adult 
who behaves in certain desired ways. Not only is it 
necessary to provide for the development of the 
individual but this development must be guided 
toward desired ends. Educational psychology is 
the science which treats of the development of the 
child ; therefore the theory and practice of education, 
as far as these are based on the laws of learning, 
rest on the science of psychology. 

Educational psychology is concerned with the 
methods of achieving the aims of education. The 
decision as to what the aims of education are must 
be left largely to philosophy and the social sciences, 
except where these aims are concerned with the devel- 
opment of the child. It is not too much to say that 
once the aims of education are determined the proc- 
esses by which they are to be attained are subjects 
for investigation by psychology. The aims so de- 
termined may be psychologically unattainable, but if 
attainable, psychology should be able to point the way. 

It is not the province of psychology to investigate 
the aims and ideals of education except as they are 
concerned with the growth of the individual. Psy- 
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chology does not treat of values. It does not say that 
we should strive to build certain attitudes toward life. 
This lies within the province of other fields like ethics 
and philosophy. It does say, however, that certain 
attitudes may make a more efficient individual. 

There are many good teachers who know little of 
psychology in a scientific way but who have never- 
theless developed considerable skill in understand- 
ing problems of human behavior. Procedure in the 
schoolroom is largely concerned with methods of 
facilitating learning. It is well then not to leave to 
chance the discovery of such methods by the teacher, 
but rather to give systematic instruction in those 
phases of psychology which will be helpful in guiding 
the pupil in his work. A teacher who knows the 
principles upon which his methods are based should 
teach with greater pleasure and efficiency than one 
who has merely developed a technique, the reasons 
for which he does not understand and which may be 
right or wrong. However, a study of psychology will 
not in itself make a good teacher. The student must 
learn how to apply his information under different 
circumstances and how to modify conditions so as 
to make situations favorable for learning. 

Many authors and publishers have generously 
granted permission for the use of quotations from 
their publications. In all cases credit is given on the 
page upon which the excerpt appears. However, 
our debt to these authors and publishers is gratefully 


acknowledged here. S. C. GARRISON 


xi K. C. GARRISON 
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THE PSYCHOLOGY OF ELEMENTARY 
SCHOOL SUBJECTS 


CHAPTER I 
INDIVIDUAL DIFFERENCES 


Probably no study has influenced educational pro- 
cedures more than that of individual differences. 
The study of differences between people originated 
in the psychological laboratory where it was not at 
first considered important. However, it has, in the 
judgment of the educator, assumed a place so impor- 
tant that no educational procedure can be arranged 
or no piece of research dealing with instruction car- 
ried out unless differences between pupils are first 
taken into consideration. In fact, our philosophy of 
education is largely determined by our ideas concern- 
ing these differences. Should the process of educa- 
tion be used to lessen or accentuate differences? 
Is education a means or an end, or both? Are dif- 
ferences due to heredity or to environment? What 
effect, if any, do environmental factors have in 
decreasing or increasing innate differences? At the 
present time one’s philosophy of education is largely 
a reflection of the answer he gives to problems arising 
in the study of differences between children. 

/ The scientific study of individual differences is a 
comparatively new one. Until recent times little 
attention was given to the fact that individuals are 
unlike. Large differences were thought of as ab- 
normalities and in many cases people varying widely 
in certain ways, as the feeble-minded, were looked 
upon with scorn and contempt rather than as persons 
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to be pitied: and helped. Most of the scientific work 
in this field has been done in the last few decades. 
To Sir Francis Galton (1822-1911), a noted Eng- 
lish psychologist, and Alfred Binet (1857-1911), an 
equally renowned French psychologist, we owe a 
great deal because they did much toward giving us 
the technique necessary for a scientific approach to 
the problem. 

Galton was largely occupied with studies of indi- 
vidual differences. The titles of two of his books, 
Hereditary Genius and Inquiries into Human Faculty 
and Its Development, published in 1869 and 1883 re- 
spectively, indicate the lines along which he worked. 
While the results from his researches were significant 
and far-reaching in their influence on later investi- 
gators, his greatest contribution to the study of 
individual differences lies in the fact that he at- 
tempted to put his results on a quantitative basis. 
To his genius we owe in a large measure the begin- 
nings of statistical technique by means of which we 
are able to study differences. 

Galton was not only interested in the measurement 
of traits but in their inheritance as well. He was one 
of the first to question the inheritance of acquired 
characters and to give a quantitative statement as 
to inheritance. His first principle of inheritance is 
called his Law of Ancestral Inheritance. This law 
briefly stated is as follows: The two parents of the 
offspring contribute together, on the average, one 
half of the traits, each parent contributing approxi- 
mately one quarter. The grandparents each, on 
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the average, contribute one sixteenth, or, all to- 
gether, one fourth. The eight great-grandparents 
each contributes one sixty-fourth, or, all together, 
one eighth, and so on. 

Galton found that parents deviating in any trait 
from the average tended to produce offspring nearer 
the average than they themselves. Thus he found 
that in general the sons of tall men were shorter than 
their fathers while the sons of short men were taller 
than their fathers. This principle he called the 
Law—of Fital Regression. While the principles set 
forth by C by Galton have been questioned somewhat, the 
fact remains that he attempted to introduce quanti- 
tative methods into the study of the differences in, 
and the inheritance of, traits. 

Binet’s contribution to the study of individual 
differences can hardly be estimated. He, as had 
other psychologists, experimented during the last 
decade of the nineteenth century with tests which 
he hoped would differentiate persons possessing 
various degrees of ability. During the first decade 
of the present century he successfully devised a 
measuring scale which does differentiate various 
degrees of mental ability. But Binet did more than 
merely devise tests; he evaluated the different 
methods of studying the individual and pointed the 
way to future progress. Peterson! says of Binet and 
his associates that while they ‘classified the main 


1 Peterson, Joseph. Early Conceptions and Tests of Intelligence, 
p- 97. Copyright, 1925, by World Book Company, Yonkers-on- 
Hudson, New York. 
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problems of individual psychology as: (1) the study 
of the extent and the nature of the variations of the 
psychic processes from one individual to another, 
and (2) the determination of the interrelations of 
these various processes in any single individual as to 
whether they are mutually dependent or whether 
some are fundamental processes upon which all 
others depend, it is clear that their interest was 
really more in the individual than in the processes 
themselves. What they were after was a series of 
tests which would bring out most clearly the large 
differences in ability among different persons.”’ 

The union in America of the two lines of effort 
represented by Binet and Galton has produced much 
fruit in the productive work of Cattell, Thorndike, 
Terman, Goddard, and many others. To a large 
measure, scientific education is the product of their 
work. A detailed discussion of this later contri- 
bution is not given here but will be presented in con- 
nection with the educational problems upon which 
they shed light. 

Nature and amount of individual differences in single 
traits. The average man has no idea of the wide 
differences in ability in any trait which may exist 
between individuals. If we study a given trait 
possessed by a group of children of the same age, we 
find differences which are astonishingly large, pro- 
vided the children have not been selected on the basis 
of that trait. Tables I and II are especially interest- 
ing because of the wide range of abilities shown in 
the same grade. In Table I are the scores made on 
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Taste I. Ssowina THE T-Scorres Mapre BY THE PUPILS 
oF A SMALL JUNIOR AND SENIOR HiGH SCHOOL ON THE 
THORNDIKE-McCaLu READING SCALE 


GRADE 7 8 9 10 11 12 
Score 

86 

84 1 1 
82 1 2 
80 3 2 i 1 
78 » 3 2 D il 
76 3 2 4 3 
74 3 7 5 4 3 2 
72 3 YD 
70 2 6 8 4 1 

68 2 1 
66 3 6 3 4 3 3 
64 1 1 2 2 3 2 
62 1 6 4 3 2 3 
60 3 2 2 1 4 5 
5S 6 3 2 2 2 3 
56 3 1 (ie re 2 
54 1 1 I 

52 2 2 
50 2 1 
48 1 

46 1 1 1 

44 ‘YE 

42 ave 

40 

38 

36 

34 1 

Norms| 58.5 61 62.3 63.5 65.3 68 
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the Thorndike-McCall Reading Scale by the pupils 
of a small junior and senior high school. It will be 
noticed that in every grade there are pupils making 
rather low scores while others make high ones. 


Tasie II]. SHowinc Scores Mave on THE CourtTIS ARITH- 
METIC TEST BY CERTAIN GROUPS! 


GRADE Gl G2 G3 G4 WHOLE G 

VII 42 34.9 29.9 21.5 29.8 
VI 36 22 20.9 18.3 24.4 
Vv 38 23.7 13.1 11.7 21.8 
IV 18 16.7 7.2 117 | 134 


It can be seen from the norms * that there are pupils 
possessing seventh-grade reading ability in each of 
the grades while others in the same grade possess 
reading ability equal to that of the average twelfth- 
grade pupil. Practically all these pupils have had 
all their training in the same school and under the 
same teachers, yet large differences are found in their 
reading ability. 

Table II shows an interesting situation. Here 
four grades, in each of which there were thirty-two 

1 Garrison, 8. C. ‘“ Variation within the Grammar Grades,’’ George 
Peabody College for Teachers, Contributions to Education, No. 8, 
p. 20. 1922. 

* A norm for any test represents the ability possessed by the aver- 
age child in the group for which the norm is representative. Gen- 
erally, the median score for a large group of persons is taken as the 


norm. The median score is the middle one when the scores are 
arranged in order from highest to lowest or lowest to highest. 
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pupils, were divided into four groups on the basis 
of teachers’ judgments and mental tests. There 
were eight pupils in each group. These pupils were 
all given the Courtis Arithmetic Tests and the aver- 
age score for each group found. Notice that Gl (the 
best group) in the sixth grade did better than any 
group in the seventh grade except the best group. 


Tasie III. Average NumBrer or Errors MApbE BY. THE 
MemBerS or Eacu Group! 


GRADE Gl G2 G3 G4 

Vil 4.3 13.6 INP 24 
VI 5.6 14.3 16.6 25.6 
Vv 5.2 10.2 15.2 19.3 
IV 4.2 9.2 Wi 19.7 


The facts brought out in this table are very sig- 
nificant. The thirty-two pupils in the Gl groups 
could probably have been taught arithmetic together 
about as well as the thirty-two pupils in the seventh 
grade. In most school subjects, probably, the better 
one half of a lower grade at the end of a school year 
is superior to the poorer one half of the grade imme- 
diately above. Table III shows the average number 
of errors made by each group on a number of tests. 
Notice that the average number of errors made by 
G4, the poorest group, is from four to five times as 
large as that made by the good group. 


1 Garrison, S.C. Op. cit., p. 25. 
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In the early days of American education pupils 
were not classified into groups. Later, the chief 
argument used in favor of the graded school was that 
children could then be classified into similar levels of 
ability. In those days only differences due to age 
and maturity seem to have been noted. At least 
the wide differences we now know to exist between 
pupils of the same age were overlooked. The fact 
that individuals vary so widely in school abilities 
makes one of the hardest problems with which the 
school has to deal. It now seems that our problem 
is to determine how to break down the formalism 
which has grown up about the grade idea so that 
instruction may be adapted to the abilities of the 
individual pupil. The way in which this problem 
is being solved will be taken up in later chapters 
under the topic, ‘“‘Provisions for Individual Dif- 
ferences.” 

The normal probability curve. Suppose we were able 
to measure the standing height of each of one hundred 
thousand white men selected at random. Suppose 
again that all measurements were taken to the near- 
est one fourth of an inch. In the first group, a few 
very short men would be found. In the next tallest 
group, there would be a few more than in the first 
group. In the next, still a few more, and so on until 
we reach the middle group. Here we should find the 
most numerous group. As we continued to progress 
from the middle group toward the group containing 
the tallest men, counting the number in each group, 
we should likely find fewer and fewer men in the 
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Taste IV. SHowinc THE FREQUENCY DISTRIBUTION FOR 
Aputt Matrs Born in Great Britain ! 


HEIGHT IN 


inaeae FREQUENCY 
57 2 
58 4 
59 14 
60 41 
61 83 
62 169 
63 394 
64 669 
65 990 
66 1223 
67 1329 
68 1230 
69 1063 
70 646 
71 392 
72 202 
73 79 
74 32 
15 16 
76 5 
Ais SR Tord SE he ei 2 
Total 8585 


groups. Again, after the number of men in each 
group has been found, if we should compare the num- 
bers in the various groups we should find approxi- 
mately the same number in the shortest and tallest, 
in the next shortest and the next tallest the same 
numbers, and so on. Table IV shows the heights of 

1Yule, G. U. An Introduction to the Theory of Statistics, p. 88. 
Charles Griffin and Company, Ltd., London. 1917. 
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INDIVIDUAL DIFFERENCES 


8585 men taken to the nearest inch. An examination 
of the table shows that these heights roughly fall 
into a normal probability curve. This curve is fre- 
quently called the Gaussian Curve because Gauss, 
the celebrated mathematician, first described its 
properties. 

The most outstanding fact with regard to mental 
and educational traits for an unselected group is 
that they tend to give, when measured and the 
measurements tabulated and plotted, a curve ap- 
proximately of this shape. A normal probability 
curve is given in Figure 1. It will be seen that the 
curve is bell shaped with its highest point in the 
center. 

At first it gradually slopes from the middle toward 
the base line. This slope becomes more pronounced 
as it approaches the base line and until this line is 
almost reached ; then it flattens out and approaches 
the line very slowly. In other words, most of the 
individuals of a certain age, when measured as to any 
trait, fall near the center or average. Gradually, 
fewer and fewer persons are found as the curve 
approaches the base line. It is customary when 
tabulating and plotting measurements to place the 
high scores to the right and the low to the left. 

This curve is frequently called the normal fre- 
quency curve, the normal probability curve, or the 
curve of error. Its properties will be discussed in a 
later paragraph in connection with measures of 
variability. Experience has shown that, when 
plotted, most data secured from psychological and 
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educational measurements fall into a curve approxi- 
mately similar to the normal probability curve. 
However, this is only true when we are dealing with 
an unselected group. 

Quetelet, a Belgian astronomer, first applied the 
theory of probability to problems of individual 
differences. Galton, however, was the first to see 
the real significance of the measurement of traits 
and he applied the theory on a very large scale. 
In his work Galton found that the probability curve 
and the frequency or variability curve are similar. 
His Law of Filial Regression and Law of Ancestral 
Inheritance he treated mathematically. Followers 
of Galton have greatly expanded his use of quanti- 
tative methods in dealing with human problems and 
have developed the science of biometry, that is, 
mathematics or statistics applied to the study of 
traits of living things. This method of work is 
probably as important for research workers in the 
biological sciences as is mathematics for research 
workers in other fields. 

Why the subject of individual differences is important. 
Only by a true notion of individual differences can a 
fundamentally sound educational theory and prac- 
tice be built up. Teaching is becoming more and 
more a highly specialized procedure. Before we can 
attempt to guide intelligently the development of 
the child we must have an adequate conception not 
only of the nature of children in general but of each 
particular child we are trying to guide. In educa- 
tion we cannot look upon a group of children as 
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possessing certain abilities, interests and achieve. 
ments, etc., but we must consider education as a 
problem concerned with the individual child. Prob- 
ably no more important educational problem faces 
us than the one concerned with the adaptation of 
instruction to meet the needs of the individual child, 
his interests, his aptitudes, his socialization, etc. 
In order to do this we must know what these needs 
are, how they arose, and what changes are made in 
the individual when they are met. Because of 
differences among children there can be no one pro- 
cedure in teaching, but there should be many pro- 
cedures, each adapted to the individual for whom it 
is intended. 


QUESTIONS AND EXERCISES 


1. Why is a study of individual differences important 
for the teacher ? 

2. Do you think that educational influences should tend 
to lessen or increase individual differences? Why? 

3. Are there some school subjects in which the abilities 
of pupils should be made more alike and others in which 
they should be made more unlike? 

4. Can you offer an explanation of the Law of Filial 
Regression ? 

5. Find the middle score for each grade in Table I. 
How do these compare with the norms? 

6. From inspection, rank the grades in Table I accord- 
ing to variability of grades shown. 

7. Secure three dice and throw the three together 
216 times, keeping a record of the total number of spots 
turned up at each throw. Since there are from 1 to 6 spots 
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on the sides of the dice, it is possible to have a total 
of 18 points when the side of each of the dice with 
6 spots is up. Likewise, a total of three points may be 
secured. 

8. Plot a normal probability curve showing the results 
secured in No. 7. Let the base line represent the number 
of points thrown. The lowest number of points, 3, should 
be at the left and 18 at the right. Let the vertical line 
represent the number of times a total was thrown. 

9. If all differences between pupils of the same sex at 
a given age were due to environmental differences, how 
would this influence the work of the school? 

10. Suppose just the opposite condition true, how would 
the work of the teacher be modified ? 

11. Visit a classroom and observe during a class period 
the apparent differences in ability of the children. 
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CHAPTER II 


CAUSES OF INDIVIDUAL DIFFERENCES ~ 


Until comparatively recent years the theory that 
a trait acquired by the parent might be passed on 
to the offspring was generally accepted. Darwin’s 
theory of pangenesis, which was really the first 
important one dealing with the problem, held that 
the body cells give off minute particles which he 
called gemmules or pangens.. These he thought are 
brought together and form the reproductive cells. 
Since these particles come from the various parts 
of the body, as he thought, the offspring might 
develop like the parent. Galton first questioned the 
inheritance of acquired differences and Weismann 
later (1883) gave the theory of the continuity of 
germ plasm. According to this theory there are 
two kinds of cells, body cells and germ cells. Body 
cells grow out of germ cells. Weismann emphasized 
the independence of the germ cells from bodily influ- 
ences. Mendel, through his study of the garden 
pea, gave a notion of how traits are inherited. The 
work of Galton, Weismann, Mendel, and others — 
gave a view of the organism which probably over- 
emphasized heredity as a factor in the development of 
differences. In the main, however, their theories and 
experiments have been confirmed by later workers. 

The various factors making for individual differ- 
ences may be grouped under two headings, biological 
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heredity and social heredity, or heredity and environ- 
ment. These in turn may be subdivided. The 
interests and purposes of the student will determine 
the subheadings. For our purposes the hereditary 
factors may be grouped under race, family, sex, and 
probably maturity. The environmental factors may 
be grouped in many ways. We have grouped these 
under prenatal and postnatal. The postnatal fac- 
tors are further grouped under the topics (a) directed 
or organized agencies making for differences in 
development and (b) undirected or unorganized 
agencies making for differences. Sometimes the 
factors are grouped under three headings instead of 
two. These are generally given as heredity, environ- 
ment, and training. We believe that a scheme 
which views training as the directed or controlled 
part of one’s postnatal environment is to be pre- 
ferred. 


THE Concept oF HEREDITY 


It is universally observed that in general the old 
statement, ‘‘like begets like,” is true. Heredity 
must not be thought of as any sort of mystical 
entity or force or power influencing the individual. 
At the union of the sperm and egg cells the indi- 
vidual and its heredity must be considered one and 
the same. In later life the individual may be 
thought of as the realization of hereditary potenti- 
alities in a given environment. At the beginning of 
its life, however, it is nothing more than these 
potentialities. As we study individuals we are 

uli 


PSYCHOLOGY OF ELEMENTARY SCHOOL SUBJECTS 


impressed with two facts: first, there is usually very 
great resemblance between parent and offspring; 
and second, there are also very frequently wide 
differences in the degree of this resemblance. On 
first thought these wide differences or variations 
appear to be opposed to the concept of heredity. 
However, these variations are either acquired or 
inherited ; if acquired, they are not in conflict with 
the notion of heredity. It must be remembered that 
not all the potential traits in the fertilized egg are 
developed in the individual but may be passed on to 
the offspring, where they may in turn develop, thus 
causing the progeny to differ in the particular trait 
from the parent. 

Racial differences. We frequently apply to the 
various races adjectives which imply differences. 
Thus we speak of the emotional Frenchman, the 
sturdy Englishman, the energetic American, and 
the cunning Indian. How far these character traits 
are a result of heredity is a matter of doubt. It may 
be possible that environmental factors largely deter- 
mine character traits. In the present condition of 
science we are unable to tell. When educational 
and mental measurements are made, we find in some 
cases what appear to be significant differences. We 
may cite some of the newer major studies dealing 
with the subject. Peterson,! in probably the best 


1 Peterson, J. ‘The Comparative Abilities of White and Negro 
Children,” Comparative Psychology Monograph, Vol. I, Serial Num- 
ber 5, pp. 118, 119. The Williams & Wilkins Company, Baltimore, 
Md. July, 1923. 
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study yet made of differences between negroes and 
whites, made the following statement, basing it on 
data derived through the use of his Rational Learning 
Test : 


From every standpoint, then, so far as our criteria in 
this test are concerned, the white children are markedly 
superior to the negro children, particularly in functions 
such as sustained attention to the essential elements of a 
complex situation to be mastered, functions which are 
essential in a high degree to success in the modern world. 
Indeed, taking all the criteria of the test together we find 
the 8-year-old white children to be considerably superior 
to the 10-year-old negro children. 


This writer further states that 60 per cent of the 
whites tested are from the poorest white schools 
while 97 per cent of the 10-year-old negroes are from 
the negro schools judged to have the best native 
ability. He cautions against the fallacy of applying 
his results in the gross. If the negro as a rule is 
inferior to the white, it must be remembered that here 
we are thinking in terms of averages. Many negroes, 
as Peterson points out, are capable, as measured by 
the test, of doing work in institutions of higher learn- 
ing. It is as important that the facts of variation be 
considered in educating negro children as in educating 
white children. As compared with the whites, the 
negro seems to have fewer potential leaders. If 
a much larger proportion of negro children than 
white children are unable to profit by the curriculum 
generally given in the elementary grades, then it is 
so much the more imperative in educating negro 

19 


‘9U0 UBY} d1OUI JI S1ayyZNep Jo JOqUINU MOYS sopoIIO UI sonSIT 


‘satjolo0g [eAoy ay} jo ouo ur dryssequiour smoys arenbs episeq y ue {serenbs yov[q ‘a}0u jo SoTBIA 


uO}|e5 Se{gnog s1¢ 
Pa 


U0}|25) plemoy 


Aojrieg Asew 


yo 


S 


UO}ES) SNIjJa] | UIMseg eHaloiA ulAJeq Ts Siu] WMseg SnUseZ 


uoy|e9 [ janwec 


ATINVY NOLTIV*)-COOMADGAM-NIMUVG FHT, °% Fano y 


SO4 


ha Le uimeqg ulMseq 
UIMIeGg |aresoy pues] JOleYy uIMIe] StoueL JIG UIMIEG | @BJ0aq L1G SnUISELy WEIN 


(< ) u u u Pal 


uimseg’9') 


souiny 
UO}|2D Siued] Jig UIMJeg Mp] UIMIEG Pleulzay wimseg snuises3 
: Pee SR ed ge 


bed 4 


(aprains) ozp poomaspays 


UIMUed Selsey) UIMUeQ fy aqoy puuesn¢ 


af poomazpay yetsof 


aaigep pe uisnoa 


es Doomaspayy, 


3[04-SOpUBY> yyeqez! (3 ule Snuses] | PJEMOY KsEWpl yeses 


es) Hae O 


poomaBoam yasor 


qu 


CAUSES OF INDIVIDUAL DIFFERENCES 


children to make modifications in the curriculum to 
suit the negro child’s ability. 

Garth,’ who has contributed much to the study of 
differences due to race, summarized existing studies 
by stating, ‘‘These studies taken all together seem 
to indicate the superiority of the white race.” 
Writers generally agree that there are persons of 
almost all races who possess abilities of high order. 
The relative number of persons of very low or very 
high mental ability in each race is probably the most 
important question yet to be answered in this 
connection. 

Differences due to family. Everyone recognizes 
differences due to race, but aside from the general 
racial characteristics there are also differences due to 
family. A number of more general studies have 
been made showing inferiority or superiority in 
general mental ability. The Kallikak family, the 
Jukes, the Winns, and others are frequently cited. 
to show how feeble-mindedness has been inherited. 
On the opposite side can be placed the Edwards 
family, the Darwin-Wedgewood-Galton family, and 
others to show how great endowment tends to be 
transmitted from parent to child. In these studies 
heredity is undoubtedly a very important factor. 
Figure 2? gives the Darwin-Wedgewood-Galton fam- 
ily. The black squares represent men of marked 


1Garth, T. R. ‘A Review of Racial Psychology,” Psychological 
Bulletin, Vol. 22, No. 6, p. 359. June, 1925. 
2 Downing, E. R. Elementary Eugenics. University of Chicago 
Press. 1929, facing p. 7. 
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ability. The Bach family is another well-known 
example of the inheritance of family traits. In six 
generations of this family there were produced 57 
outstanding musicians, of whom 29 were really fa- 
mous. In studying the inheritance of family traits 
it should be noted that heredity is always first a 
question of structure or physiological condition. 
The inheritance of great mental ability or of musical 
ability really means the inheritance of a physical 
basis which makes possible a functionally superior 
organism. 

When one speaks of family traits he does not mean 
that an individual gets all or even a majority of his 
traits from any one ancestor. The children of the 
same parents are not totally alike, yet in most cases 
the resemblance is so great that a keen observer can 
pick out relatives in a group of persons composed 
of relatives and non-relatives. There are varying 
degrees of resemblance in mental and _ physical 
traits between members of the same family. Some 
individuals apparently have received traits from 
more remote ancestors, while other members of the 
family show traits from the more immediate ones. 

Sex differences. The great mass of experimental 
evidence of recent years seems to establish firmly the 
idea that sex is a fact of heredity and not a result of 
environment. The egg cell given off by the female 
of the human species contains 24 chromosomes. 
These chromosomes, or thread-like processes in the 
egg, seem to be the carriers of the hereditary traits. 
The sperm cells from the male are of two kinds, one 
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contains 23 chromosomes while the other contains 
an extra one known as the X-chromosome, thus 
making 24. Approximately one half of the sperm 
cells is of either kind. When an egg cell is fertilized 
by a sperm cell containing 24 chromosomes, the 
resulting offspring will be a female; if the egg is 
fertilized by one containing 23 the offspring will be 
a male. Maleness and femaleness are then deter- 
mined at the time of fertilization and predetermined 
by the heredity of the individual. No one of course 
has ever observed the union of human germ cells 
and the development of the resulting individual. 
The process of fertilization and development in 
higher forms is largely inferred from similar processes 
in the lower. 

There is no doubt that many of the differences we 
find in boys and girls have a physical basis in hered- 
ity. However, one must be cautious in assuming 
that all differences found between the sexes are due 
to this physical basis. It must be remembered that 
to a certain extent at least society has made a differ- 
ent environment for boys and girls. This problem 
will be discussed in a later paragraph. 

There are several other lines of evidence which 
seem to show that sex is determined in the fertilized 
egg. There seem to be two kinds of twins. Twins 
coming from different eggs are no more alike on the 
average than are two others of the offspring of the 
same parents. They may be of the same or of dif- 
ferent sex. True twins come from the same fertilized 
egg, are always of the same sex, and resemble each 
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other very closely. True twins are a result of the 
separation of the two daughter cells at the time of 
the first division of the fertilized egg. Probably 
such differences as are found between true twins in 
later life may be thought of as the result of differ- 
ences due to environment. Again, there is the fa- 
miliar example of the queen bee whose unfertilized 
eggs develop into drones while the fertilized ones 
develop into normal females (queens) and workers, 
depending on environmental conditions. 

In early embryonic life human males and females 
cannot be differentiated by external form. By 
birth, however, sex differences have become more 
pronounced and the sexes can be differentiated by 
certain qualities and external organs. If the in- 
herited sex structures (glands) are removed through 
design or disease, the individual tends to develop 
secondary sex traits similar to those possessed by 
the opposite sex. It is very hard to disentangle 
hereditary from environmental influences. Many 
of the so-called sex differences are undoubtedly the 
result of early training. 

Measurements of physiological development prob- 
ably show hereditary differences. It is a common 
observation that girls mature earlier than boys. 
Baldwin,! in his extensive study of Iowa children, 
reaches the following conclusions with respect to 
sex differences : 


1 Baldwin, B. T. ‘The Physical Growth of Children from Birth 
to Maturity,”’ University of Iowa Studies in Child Welfare, Vol. I, 
No. 1, pp. 69, 92, 94, 151, 164. June 1, 1921. 
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1. The growth curves for height and weight of boys and 
girls are similar from birth to six years of age. The boys 
are slightly superior in both traits during this period. 

2. With boys and girls the stature curve shows a rail- 
road appearance with relatively little crossing but a tend- 
ency to fan out at adolescence. 

3. Girls show inferior development in prewthene ca- 
pacity to boys at all ages. 

4. Girls reach the period of cessation of growth before 
boys. 

5. Girls are inferior to boys in all strength tests. a 

6. Girls are taller than boys from 10 to 14 years 
of age. 

7. Girls are heavier than boys from 9 to 16 years 
of age. 

8. There is a closer correlation between the various 
physical measurements for boys than for girls. 

9. Girls at seven years of age have reached a stage of 
development considerably in advance of that of boys, and 
girls continue to lead in all phases of growth, so that a 
12-year-old girl is as far advanced toward her final growth 
at 17 as a 14-year-old boy. 


Pryor! worked out a comparison of the sexes on 
the basis of the ossification of the bones of the wrist. 
He used this as a measure of anatomical age. His 
results are given in Table V. Probably the most 
significant fact in the table is the increasing differ- 
ence. It will be noticed that there is a rather decided 
difference at the time of pubescence — between 10.3 
and 12.6. 


1Quoted by Woodrow, Herbert. Brightness and Dullness in 
Children, p. 112. J. B. Lippincott Company. 1919. 
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TaBLe V. Sex DirrERENCES IN ANATOMICAL AGE AS 
MEASURED BY OSSIFICATION OF THE WrISsT BONES 


Giru'’s AcE AetetouiCe ey VV DIFFERENCE 
1 yr. 6 mo. 2 yr. 0 mo. 6 mo. 
2 yr. 6 mo. 3 yr. 3 mo. 9 mo. 
3 yr. 6 mo. 4 yr. 3 mo. 9 mo. 
4 yr. 9 mo. 5 yr. 9 mo. 12 mo. 
6 yr. 3 mo. 7 yr. 3 mo. 12 mo. 
7 yr. 6 mo. 9 yr. 0 mo. 18 mo. 
8 yr. 6 mo. 10 yr. O mo. 18 mo. 

10 yr. 3 mo. 12 yr. 9 mo. 30 mo. 
12 yr. 6 mo. 15 yr. 0 mo. 30 mo. 


Woolley,! who has herself done much work in this 
field, summarizes the mass of experimental data 
which has accumulated as follows: 


The feminine sex usually appears to be somewhat 
superior in immediate memory, in coérdination tests such 
as card-sorting, cancellation, and substitution, and in tests 
in which logical verbal associations are the chief require- 
ment, such as association by opposites, cause and effect, 
and hand directions. The male sex has been found to be 
very superior in tests of logical thinking in which manipu- 
lation of objects is required, such as construction puzzles 
and puzzle boxes. In tests of logical memory and report, 
sex differences have been small and contradictory. The 
sex differences are most of them very small in comparison 
with differences found between the superior and inferior 
members of the same sex. 


! Woolley, Helen Thompson. An Experimental Study of Children, 
p. 513. By permission of The Macmillan Company, publishers. 
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No general rule of treatment can be stated with 
regard to sex differences. For any trait measured, 
a large per cent of one sex will be found who possess 
the median ability of the other. Except probably 
in some phases of physical education sex differences 
do not constitute the real educational problem. 
In many traits the differences between boy and boy 
and girl and girl are in many cases greater than the 
differences between boys and girls. As someone 
has aptly said, the most important characteristic 
of the difference between the sexes is its small- 
ness. 

A problem which has more than academic interest 
is the question of variability within each of the 
sexes. Are boys more variable than girls or is the 
opposite true? Or is this variability the same? 
The hypothesis that boys are more variable than 
girls has frequently been stated. In support of this 
hypothesis has been quoted the facts that (1) more 
boys are born than girls, almost 106 to 100; (2) the 
death rate is higher for them early in life; (3) more 
boys are feeble-minded than girls; (4) more are 
color blind; ete. Terman,! in studying children of 
high intelligence, found his data bearing on this 
problem somewhat inconsistent. His three highest 
scores were made by girls, but of the gifted children 
discovered in his survey for talent he found approxi- 
mately 135 boys to 100 girls. In another part of 
the study dealing with 309 gifted high school students 

1Terman, L. M. Genetic Studies of Genius, Vol. I, Chap. III. 


Stanford University Press. 1925. 
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who had been selected on the basis of the Terman 
Group Test scores he found the sex ratio to be 183 
boys to 100 girls. Terman suggests that the propor- 
tion of high-scoring girls may decrease as adulthood 
is approached. 

Woolley states in her study of children that no 
consistent sex differences in variability can be 
shown, either in physical or mental traits. 

Maturity and individual differences. It would prob- 
ably be agreed that, apart from training, mere phys- 
iological growth or development of the individual 
would cause a difference in ability. Just what part 
maturity plays in development we are unable to 
state because of the fact that we do not yet 
have any way of measuring growth changes apart 
from environmental influences. Probably consecu- 
tive measurements of an individual on a scale made 
up of the tests which all individuals of a given age 
have approximately equal opportunities to learn is as 
accurate a measure of maturity as we can find at 
the present stage of development of the science of psy- 
chology. The studies dealing with the subject seem 
to show that a person who possesses a certain degree 
of brightness early in life will likely have about the 
same degree later in life. In other words, maturity 
merely means additional growth along lines already 
established and at about the same rate. Thus, 
when measurements are taken of strength, grip, 
memory for nonsense syllables, degree of brightness, 
etc., the individual tends to hold the same relative 
rank in later measurements that he held in early 
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ones. Undoubtedly, however, environmental factors 
influence our measurements. 

The importance of determining what differences 
are due to heredity lies in the fact that they are the 
starting point for individual training. Also these 
differences determine in a large measure our point 
of view with respect to the training of the individual. 
If a pupil is poor in arithmetic because of lack of 
native ability, the problem is of one nature; if this 
weakness is due to an acquired dislike, the problem 
is one of an entirely different nature. 


THE CONCEPT OF ENVIRONMENT 


The older sciences may be classified as either 
biological or physical. The biological sciences have 
been concerned largely with a study of the living 
things themselves, their origin, classification, struc- 
ture, etc. The physical sciences on the other hand 
have been concerned somewhat with similar prob- 
lems. Between these two fields there lies a bit of 
territory, so to speak, which is just being occupied 
by newer studies, the so-called social sciences. The 
concept ‘‘heredity’’ has been pretty well developed 
by workers in the biological sciences and the innate 
factors of development fairly well analyzed. The 
concept ‘‘environment”’ is in need of as definite 
analysis as that of heredity. With the development 
of the social sciences we may expect many studies, 
in addition to those already made, devoted to the 
clarification of the meaning of the term environment. 
The environment of an individual may be thought 
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of'as made up of all the things, persons, other living 
things, experiences, traditions and customs, rela- 
tionships, mental concepts, etc., which may influ- 
ence behavior. Environment cannot be thought of 
as a static set of conditions. In the real sense of the 
word environment can only be used in connection 
with living things. 

The environment is changed by the individual 
and in being changed causes changes in the individ- 
ual. The individual is constantly changing because 
of internal as well as external conditions in the 
environment. Strictly speaking, the individual can- 
not be separated from the environment because it. 
develops in, and because of, its environment. No 
one can say definitely where the environment begins 
and the individual ends. The individual may be 
conceived of as heredity plus environment; that. 
is, the development of the hereditary potentialities 
present in the fertilized egg as reactions are made 
to environmental and internal changes. Child,! in 
speaking of the development of pattern in organisms, 
makes the following statement : 


Organismic pattern has reference at every point to the 
relations between protoplasms and environment. The 
organism as a pattern, a mechanism, has no meaning except 
in relation to environment. It is in fact a pattern which 
makes it possible first of all for protoplasm to persist in 
the external world, and second to modify and control its 
environment to an increasing degree. In whatever aspect 


1Child,C.M. Physiological Foundations of Behavior, p. 9. Henry 
Holt and Company. 1924. 
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we regard the organism, it is obviously in relation to 
environment at every point. 


Clearly a good heredity means inherent potenti- 
alities which will develop into desirable patterns or 
reaction systems (instincts, habits, etc.) if the right 
kind of stimulation is furnished by the environment. 
It is equally obvious that a good environment is one 
which furnishes stimulation that causes changes in 
the behavior patterns of the organism which make 
possible further adaptations of a desirable kind. 

In thinking of inherent potentialities we must not 
think of definite fixed amounts except in relation to 
the same particular environment. If it were possi- 
ble to furnish a number of children the same en- 
vironment from birth to adulthood, then we might 
find a rather reliable measure which would rate the — 
individuals in terms of the amount of the trait each 
possessed because of heredity. Of course we can 
never hope to give any number of children the same 
environment because the environment itself depends 
on inherent activities. The environment can never 
be the same for two children one of whom has in- 
herited talent in music while the other has not. 

In studying differences between children it is 
necessary to note that there are two varying factors 
affecting development, the environmental and the 
hereditary. The heredity of individuals in general 
varies all the way from that which under proper 
stimulation develops into the great genius to that 
which develops into the person barely able to adjust 
himself to the simplest types of environment; barely 
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able to live would very likely be a better description. 
Probably many individuals of the latter type do 
not survive prenatal life. On the other hand, the 
environment varies all the way from that which 
furnishes stimulation making for great genius to 
that which barely provides for growth produced by 
the interaction of these two factors. Heredity A 
plus environment X will produce an individual quite 
different from heredity A plus environment Y. 
In like manner, heredity B plus environment X will 
produce an individual different from heredity A 
plus environment X. In other words, we must 
think of individuals varying not only in hereditary 
potentialities but also in environmental potentialities 
for stimulation to growth and development. We 
do not of course measure either the hereditary or 
environmental factors but the reactions of the indi- 
vidual produced by these two factors. 

Environmental influences on prenatal development. 
It has already been noted that hereditary and 
environmental factors are complementary in the 
process of development, as there would be no devel- 
opment, no organism if the proper environmental 
factors were not present. Indeed, the process of 
fertilization itself depends on environmental stimuli. 
By the elimination or modification of these stimuli 
which are generally found in the environment of 
the organism, abnormal individuals are frequently 
formed: Dwarfs, giants, Siamese twins, two-headed, 
one-eyed, and many other sorts of abnormal embryos 
have been produced. Defective and inferior indi- 
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viduals may be considered as due to abnormal 
environmental conditions as well as to defective 
heredity. Investigations! have shown that toxins 
of various sorts, poisons, alcohol, unusual conditions 
of humidity, X-rays, reversal of the position of the 
embryo, and many other agents produce abnormal 
development in the embryo. This, however, does 
not mean the inheritance of acquired characters. 
The germ plasm is part of the parent and functions 
as such. At this time alcoholism, syphilis, and 
other abnormal conditions might so weaken the germ 
cells as to produce permanent results. The same is 
true of injury at birth, which is also clearly a case of 
environment. 

Modern studies have tended to emphasize the one- 
ness or unity of the organism. We no longer con- 
sider the individual as composed of a number of 
faculties. We think of the organism as functioning 
in various ways. To some of these characteristic 
ways of behaving we have applied names. Thus 
we speak of memory, imagination, physical activity, 
mental activity, and numerous other kinds of activ- 
ities but always we think of the organism function- 
ing as a unit. When we speak of mental activity, 
we do not forget that it is the organism which is 
active. Mentality means the functioning of the 
organism in certain ways. Mental activity might 
be spoken of as a type of physical activity. Obvi- 


1The literature is summarized in Feldman, W. M. Ante-Natal 
and Post-Natal Child Physiology, Chap. VII. Longmans, Green 
and Company, London. 1920. 
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ously anything which tends to destroy or weaken the 
organism influences its ability to function. 

Environmental influences on postnatal development. 
These influences might be considered in many ways. 
The purpose a writer has in view will largely deter- 
mine how the subject is to be treated. The subject 
might be studied from the viewpoint of (a) physi- 
cal development and (b) mental development. This 
would, however, hardly be a scientific way of attack- 
ing the problem since it is only by a pure fiction of 
the imagination that the two can be separated. 
Any influence which would make for one type of 
development would make for the other also. Here 
again we are faced with the fact that we are dealing 
with one organism which behaves in many ways. 

As stated previously, the factors influencing post- 
natal development have been frequently stated as 
environment and as training. We feel that the above 
way of stating the problem is misleading in that 
training is certainly a part of environment. Prob- 
ably a better statement would be one in which en- 
vironment is thought of as made up of factors which 
we do not definitely try to control and those which 
we attempt to organize for purposes of control. 
The object of the latter is to furnish means of causing 
growth of a kind we have agreed upon previously. 
We certainly do not mean to imply that influences 
in the environment which are not definitely organized 
and studied do not produce definite results. The 
implication is that the results cannot be predicted, 
not that they do not obey the laws of cause and 
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effect, but that no attempt is made to use them for 
a definite purpose. Society is slowly but surely 
getting a better and better grasp on the factors and 
processes which make for desirable growth. That 
is, more and more are we understanding and utilizing 
additional environmental influences in a desirable 
way. 

Vocational guidance or the lack of vocational 
guidance might be used to illustrate environmental 
influences. Many a person goes through school with 
no kind of direction toward a definite calling in life. 
When such a person finishes school, he begins to look 
about for something to do. The line of work he will 
follow is determined by what openings are available 
for a person of his particular training, age, sex, etc., 
and what the conditions are which make it desirable 
that he work at something. On the other hand, a 
person who has been definitely prepared for a cer- 
tain line of work through guidance will immediately 
begin looking for the type of work toward which he 
has been directed. 

Relation between physical and mental traits. There 
is a great amount of research being done at the 
present time with respect to the topic treated here. 
Baldwin, Terman, Gates, Dearborn, and others are 
devoting a considerable amount of time to the 
problem. Baldwin‘ has probably devoted as much 
effort to a solution of the problem as anyone. He 
says: 

1 Baldwin, B. T. In The Child, His Nature and His Needs, p. 22. 


The Children’s Foundation. Valparaiso, Ind. 1924. 
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The dependence of health upon physical well-being, 
the large percentage of physically defective children in our 
public schools, the relation between physical growth and 
school progress, and the relation between mental and 
physical development, all point to the need of widespread 
information in regard to physical growth and development 
of school children. A knowledge of a child’s stage of phys- 
ical development is an important factor in placing him 
in the grade where he can do his best work, in prescribing 
the amount of school work he should be expected to do, in 
promoting him, in providing suitable schoolroom equip- 
ment, in directing his physical training and choice of games 
and sports, and in interpreting his stage of social maturity. 


In another study, Baldwin, basing his conclusions 
on the advent of pubescence, states that in his 
judgment physiological age (as measured by matur- 
ity) is directly correlated with mental maturation. 
He further states that ‘“‘physiological age” has a 
direct bearing on ‘‘pedagogical age.’”? Most of the 
correlations between purely physical measurements, 
as height and weight, with measurements of mental 
ability have given rather low measures of relation- 
ship. The writers feel that height and weight are to 
a large extent due to inherited factors which may be 
relatively independent of inherited factors making 
for vitality or mental ability. Too frequently we 
gather data on the height and weight of school 
children and interpret the data in the light of certain 
assumptions which are not based on experimental 

1 Baldwin, B.T. ‘The Physical Growth of Children from Birth to 


Maturity,” Vol. I, No. 1, pp. 196, 197. University of Iowa Studies 
in Child Welfare. June, 1921. 
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findings. At present we do not know what rela- 
tionship should exist between height and weight. 
Sometimes the procedure is followed of calling all 
children normal who do not deviate more than so 
many pounds from the normal for a given age. 
Such procedure is at present based on opinion only, 
and too great importance must not be attached to 
it. Woolley,! after an intensive experimental study, 
makes the following statement : 


Some enthusiastic nutrition workers, for instance, have 
been inclined to assume that the small children were 
undernourished and that the school retardation was the 
result of the undernourishment. Improve the nutrition 
of the child, they argue, and the school retardation will be 
retrieved. It seems more probable that mental superiority 
and physical superiority tend to occur in the same organ- 
ism than that either one is directly the cause of the other. 
We have a general faith that both physical and mental 
conditions are well worth improving for their own sakes, 
and furthermore that an improvement in one tends to react 
favorably on the other. As yet, however, we have no 
very accurate notion of the extent to which mental ills can 
be cured by improving physical conditions or physical ills 
cured by improving mental conditions. 


The weight-height-age index is important in the 
classification of children and should be considered 
together with mental ability and other factors, but 
not used alone. In schools, students are found pos- 


i Woolley, Helen Thompson. An Experimental Study of Children, 
pp. 549-550. 1926. By permission of The Macmillan Company, 


publishers. 
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sessing physical and mental traits in varying degrees. 
Large children with inferior mental ability probably 
should be guided into lines leading into work involv- 
ing physical activity at a fairly early age. Care 
must be taken that the child small physically but 
superior mentally secures the proper social environ- 
ment. The danger here is that physical activities 
will be neglected. The child who is accelerated 
physically and mentally probably should go through 
school faster than’ one who is average or inferior 
physically but superior mentally. The oneness or 
unity of the individual should never be lost sight of. 
Situations must be created for the particular child 
under consideration in the light of his physical and 
mental make-up. The question to be considered in 
school as well as out is: Are we creating the best 
situation possible for this child? 

Why it is important to measure differences in children. 
Quantitative studies have become more numerous 
in the field of education in recent years. Workers 
recognize that questions can be settled in a definite 
way only when they are submitted to experimental 
conditions and the results treated by objective 
methods. At present there are many problems 
relating to teaching concerning which only an opinion 
can be given. However, as new techniques are 
devised and opportunities provided for investigation, 
opinion is more and more giving way to known facts. 
The process of training a child is too important to 
leave to a method based on opinions and guesses. 
What traits a child should possess at a given age, 
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what changes should be made, what are the best 
methods of modifying old traits and building new 
ones are questions to which experimental methods 
can be applied and the results treated in a mathe- 
matical way. 


QUESTIONS AND EXERCISES 


1. Write out a statement of heredity as you understand 
the meaning of the term. 

2. List ten traits that are a result of biological inherit- 
ance. 

3. List ten traits that are acquired from the social 
heredity. 

4. List five traits that are due to racial heredity. 

5. List five traits that are due to family. 

6. List ways in which sex differences are important 
for the school. 

7. Why is it important to know which differences are 
due to heredity and which to environment ? 

8. Study the environment of two children, listing simi- 
larities and dissimilarities. 

9. What do we mean when we speak of children com- 
ing from a good section of a city and children coming from 
a poor section? What are the implications of such a 
statement? 

10. What is meant by the statement, ‘‘The inheritance 
of great mental ability or of musical ability really means 
the inheritance of a physical basis which makes possible 
a functionally superior organism’’? State the thought 
in your own words. 

11. Visit a fifth grade, if possible, and ask the teacher to 
name the ten best pupils and the ten poorest. Do you 
find any differences which might be due to sex? If girls 
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mature faster than boys, what do you expect to find when 
you study the achievement of, say, boys and girls twelve 
years of age? 


12. The term “good environment”’ is used frequently. 


Can you state what is meant by the term? Would the 
same school environment be equally good for two chil- 
dren? What determines whether an environment is good 
or bad? 


10. 
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CHAPTER III 


MEASUREMENTS 


Origin of measurement in education. No definite 
date can be assigned to the origin of measurements 
of mental abilities and educational achievements. 
The most noteworthy developments have been 
made during comparatively recent years. Interest 
in individual differences developed during the latter 
half of the nineteenth century, but it was necessary 
to develop scientific technique before fruitful work 
was possible. As stated in a previous chapter, the 
work of Galton in England and that of Binet in 
France were united in America largely through the 
influence of Cattell and his students. 

_ Dr. J. M. Rice in 1894-1895 made his first investi- 
gation in the subject of spelling. This was the first 
attempt in America to study on a large scale the 
results of teaching by means of a test. Later, Rice 
studied through the use of tests the results of instruc- 
tion in language and arithmetic. 

Perhaps Dr. E. L. Thorndike has contributed 
more than any other one individual to experimental 
and quantitative studies in the field of education. 
As early as 1903 he began his investigation of abili- 
ties through objective and quantitative methods. 
In 1904 the first edition of his book, Mental ana 
Social Measurements, was published. Later, this 
book was revised and for a long period of time was 
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practically the only text in the field. Probably no 
other text has had so much influence in the develop- 
ment of the scientific point of view in education. 
Thorndike’s Handwriting Scale was published in 
1909. In its standardization he made use of meth- 
ods developed by Cattell and later used by Hillegas 
in the construction of the Hillegas Composition 
Seale (1912). This was the first scientific instrument 
for measuring ability in English composition. 

C. W. Stone (1908) and 8S. A. Courtis (1909) con- 
structed arithmetic tests and studied the results of 
instruction in arithmetic. Some of these tests were 
afterwards standardized and exerted a great influence 
on later test construction. The Courtis Research 
Arithmetic Tests Series B have been very widely 
used. 

Dr. Leonard P. Ayres constructed a handwriting 
scale in 1912 and a spelling scale in 1915. The 
spelling scale especially has been widely used and 
has exerted a profound influence on the spelling cur- 
riculum. The words of the scale have been used as 
spelling lists. 

The spelling scale constructed by Dr. B. R. Buck- 
ingham in 1913, while not widely used, represented 
an advance in standardization. In this study the 
difficulty of the words was determined in terms of 
the per cent of correct spellings. The method used 
here is largely due to the work of Karl Pearson and 
has been followed by most research workers of 
recent years. Many other research workers too nu- 
merous to mention have contributed to educational 
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GODDARD’S RECORD BLANK FOR REVISED 


BINET TEST 
Name Sex Examined 
School Grade Actual Age Mental Age 
II 


Bm OD eH 


BPwhor 


Points to nose, eyes, mouth 
Repeats “‘It rains. I am hungry.’ 


Repeats 7 2 
Sees in picture 1. 4, 
De Bs 
Se 6. 
Knows name 
IV 
Knows sex, boy or girl (girl or boy) 


Recognizes key, knife, penny 
Repeats 7 4 8 
Compares lines 


orWwWNre 


- 
Compares 3 and 12 grams. 6 and 15 grams 

Copies square. (Draw on back of this sheet) 

Repeats, “‘His name is John. He is a very good boy.” 
Counts four pennies 

““Patience”’ 


oe w 


VI 


Morning or afternoon. (afternoon or morning) 
Defines fork horse 

table mama 

chair 
Puts key on chair; shuts door; brings box 
Shows R. Hand. L. Ear 
Chooses prettier? 1&2,4&3,5&6 


44 


MEASUREMENTS 


VII 


1 Counts 13 pennies 
2 Describes. (See III 4) 
3 Sees picture lacks eyes, nose, mouth, arms 
4 Copies diamond. (over) 
5 Recognizes red, blue, green, yellow (Time 6’’) 
VIII 
1 Compares (Time 20”) 
Butterfly Wood Paper 
Fly Glass Cloth 


Counts backward 20-1. (Time 20’) 

Repeats days. —M. T. W. T. F.S.8. (Time 10”) 
Counts stamps. 111222. (Time 10”) 

Repeats 47395 


Ot He GW bh 


x 
Makes changes 20c—4< 
Definitions (See VI 2) 
Knows date 
Months. J. F.M.A.M.J.J.A.S.O.N.D. (Time 15’) 
Arranges weights. (2 correct) (1min.each) 1. 2. 8. 


CTH be 


measurements. Their studies fill the educational 
and psychological journals of today. 

Mental measurements, like educational measure- 
ments, grew out of the work of a small group of 
psychologists: Galton, Binet, Cattell, Terman, and 
others. As early as 1890-1900 Binet was experi- 
menting with tests. In 1905 he and Simon devised 
the Binet-Simon General Intelligence Tests. Binet 
revised these tests in 1908, and again in 1911. 
Goddard, at Vineland, N. J., published his revision 
of the Binet-Simon Scale in 1910. The Binet-Simon 
Seale has been revised by three other American 
psychologists: Kuhlmann, 1912; Terman, 1913; 
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Herring, 1922. The idea of mental age and intelli- 
gence quotient was developed in connection with the 
Binet-Simon Scale. An illustration of the Goddard 
Revision! of the Binet-Simon Scale is given on 
pages 44 and 45, where the first page of the scale is 
reproduced. 

Group intelligence tests are a later development 
than the Binet-Simon. The Army Alpha was devel- 
oped for uses in the World War. Over 1,700,000 
men were given this test during the war. Dr. A. 8. 
Otis devised and published the Otis Group Intelli- 
gence Tests, which did not appear in print until 
after the war. Much of the credit for the Army 
Alpha is due Doctor Otis, who generously placed his 
material in the hands of those who constructed the 
Army Alpha. A committee of psychologists de- 
veloped the National Intelligence Test, which has 
been used very widely. Over a half million copies of 
this test were sold during the first year of its existence. 

The meaning of mental age. As stated in the pre- 
ceding paragraph, the concept ‘‘mental age’”’ was 
developed by Binet in connection with the Binet- 
Simon Scale. This term was originally used with 
reference to children under fourteen years of age 
but lately with respect to measurements made on 
persons several years older as well. A given mental 
age refers to the average mental ability of children 
of that particular chronological age. Thus, a child 
possessing a mental age of ten is supposed to possess 

1 Goddard, H.H. ‘The Binet-Simon Measuring Scale for Intelli- 
gence,” The Training School, Vol. VI, pp. 146-154. 1910. 
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the mental ability usually possessed by children ten 
years of age. The child may be younger or older but 
the comparison is made with children possessing the 
same mental ability. That is, the child with a men- 
tal age of ten is able to do as much on a standardized 
test as the average child ten years of age. 

The meaning of intelligence quotient. Intelligence 
quotient is a term which is used to express the rela- 
tion between a child’s chronological age and his 
mental age as found by some test, usually the Binet- 
Simon. This quotient is found by dividing the 
mental age by the chronological age. Thus, a child 
whose chronological age is ten and who has a mental 
age of twelve hasan intelligence quotient (I.Q.) of 1.20. 
One with a mental age of ten and a chronological 
age of twelve has an I.Q. of .83. In practice these 
quotients are expressed as whole numbers, as 120, 83. 

This quotient is supposed to be a rather constant. 
measure. If a group of children are tested year 
after year, the average I.Q. for the group will remain 
practically constant. However, sometimes there 
are rather wide variations found for individual chil- 
dren; the median variation being about 5 points.! 
Table VI shows the I.Q.’s of a number of children 
who were tested seven times at intervals of one 
year. It will be noticed that children with high 
1.Q.’s seem on the average to gain while children 
with low I.Q.’s do just the opposite. 


1 Garrison, S.C. ‘‘ Additional Re-tests by Means of the Stanford 
Revision of the Binet-Simon Test,’ Journal of Educational Psy- 
chology, Vol. XIII, No. 5, pp. 307-312. 1922. 
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TasLe VI. SHowrne I1.Q.’s SEcURED BY THE USE OF THE 
STANFORD REVISION OF THE BINET-SIMON TEST FOR THE 
Purits WHo WERE TESTED SEVEN TIMES AT AN INTERVAL 
oF ONE YEAR BETWEEN TESTINGS 


Purin LQv's 
1 102 108 99 104 107 109 111 
2 104 105 109 jal 109 114 114 
3 107 98 90 90 87 90 84 
4 Jyh} 113 italg? 116 121 119 124 
5 109 111 109 114 115 114 119 
6 90 90 87 86 82 83 81 
7 95 93 93 94 90 90 85 
8 100 100 104 102 104 107 108 
9 98 98 92 94 93 90 91 
10 12 lye 124 121 123 120 126 
11 102 107 104 96 102 107 111 
114 101 108 102 99 97 104 106 
13 149 148 156 163 164 167 ial 
14 96 92 95 94 94 92 88 
15 95 92 88 91 94 80 90 
16 97 99 105 104 96 98 102 
17 116 118 121 104 118 127 122 
18 111 106 105 109 107 bil 109 
19 100 110 G7; 106 121 118 119 
20 94 96 99 92 104 110 117 
21 136 140 143 154 157 161 155 
22 Talye 114 132 119 141 122 131 
23 Nese 137 147 155 162 167 164 
24 98 97 96 90 94 90 87 
25 105 108 100 107 102 110 101 


34 121 127 128 131 142 143 136 
35 100 107 101 104 109 103 106 


(From unpublished materials, Jesup Psychological Laboratory. 
The pupils took the test in the first grade and yearly thereafter.) 


48 


MEASUREMENTS 


As stated in another paragraph, intelligence tests 
measure innate ability by measuring how well chil- 
dren respond to environmental influences. It has 
been assumed that the innate ability of an individual 
remains constant throughout life. In studying an 
individual it is necessary always to remember that 
the individual is more than heredity. It is a uni- 
tary pattern in protoplasm which is a result of 
hereditary ways of acting plus acquired ways. 
The individual is to be regarded not as a product of 
heredity alone and not as a product of environment 
alone but as a pattern which is organized by its 
own responses. These responses are of course condi- 
tioned by its heredity and by its environment. In- 
telligence, then, as we measure it has reference to this 
pattern. 

Since the I.Q. remains relatively constant, the 
question might be raised as to why it remains so. 
The answer would seem to lie in the fact that one’s 
hereditary make-up cannot be changed plus the 
additional fact, which is generally overlooked, that 
most children grow up in about the same environ- 
ment as that in which they were born. What we 
are really measuring when we measure intelligence 
from year to year, as in Table VI, is the ability of 
the individual to function in a given environment. 
The ability of an individual so to function is a result 
of the patterns he has developed in a given environ- 
ment which, for most persons, is a rather constant 
one from birth to maturity. That is, the constancy 
of the ability of an individual to function is prob- 
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ably a result of constancy of heredity plus approxi- 
mate constancy of environmental factors. Our 
1.Q.’s, if they are constant, are undoubtedly so 
because of these facts. The writers know a few 
cases where children have been adopted or where 
home conditions have changed very materially. 
These cases, although few in number, seem to indi- 
cate a probability that the I.Q. is constant when no 
great change occurs in the environment. 

The frequency of different degrees of intelligence 
as given by Terman ! is shown in Table VII. 


TasLe VII. Ssuowine FREQUENCY OF DIFFERENT DEGREES 
OF INTELLIGENCE 


The lowest 1% go to 70 or below, the highest 1% reach 130 or above 
The lowest 2% go to 73 or below, the highest 2% reach 128 or above 
The lowest 3% go to 76 or below, the highest 3% reach 125 or above 
The lowest 5% go to 78 or below, the highest 5% reach 122 or above 
The lowest 10% go to 85 or below, the highest 10% reach 116 or above 
The lowest 15% go to 88 or below, the highest 15% reach 113 or above 
The lowest 20% go to 91 or below, the highest 20% reach 110 or above 
The lowest 25% go to 92 or below, the highest 25% reach 108 or above 
The lowest 33% go to 95 or below, the highest 33% reach 106 or above 


The term intelligence quotient was at first used in 
reference to the Binet-Simon Scale only. Lately 
it has become customary to use this term and mental 
age in connection with group tests as well. Since 
the results secured by means of the different tests 
are not wholly comparable, it is best, in using the 
terms, always to state with what test the results 
were secured. 


1Terman, L. M. The Measurement of Intelligence, p. 78, 1916. 
Used by permission of, and arrangement with, Houghton Mifflin 
Company. 
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The meaning of the accomplishment quotient. Dr. 
Raymond Franzen ! devised the achievement quotient. 
This quotient is secured by dividing the achieve- 
ment age by the mental age. By achievement age 
is meant the degree of achievement in the school 
subjects possessed by the average child of a like 
chronological age. There are various quotients in 
use. Sometimes the achievement quotient is found 
by dividing the achievement age by the chrono- 
logical age. The reading age is sometimes divided 
by the actual age to find a reading quotient; the 
arithmetic age by the actual age to find an arithme- 
tic quotient, and so on. It is seen that there is an 
almost endless variety of quotients. These some- 
times serve a practical purpose but should not be 
used where exact results are required. 

What is meant by norms? The use of measure- 
ments has been facilitated by the establishment of 
norms. Kelley” makes the following statement con- 
cerning the establishment of norms: 


At least four lines of development may be mentioned : the 
interpretation of scores or records (1) by referring to grade 
averages, (2) by referring to age standards, (3) by referring 
to percentile or deviation position in a definite group (usu- 
ally an age or a grade group), and (4) by position determined 
by the variability of judgments of ‘competent judges.” 


1Franzen, Raymond. ‘‘The Accomplishment Quotient,” Teachers 
College Record. Teachers College, Columbia University. Novem- 
ber, 1920. 

2 Kelley, T. L. Interpretation of Educational Measurements, p. 12. 
Copyright, 1927 by World Book Company, Publishers, Yonkers-on- 
Hudson, New York. 


51 


PSYCHOLOGY OF ELEMENTARY SCHOOL SUBJECTS 


Norms are generally expressed either in terms of 
the average accomplishment of children of a certain 
grade or average accomplishment of children of a 
certain age. Percentile norms are of advantage in 
that they furnish a method of determining a given 
child’s position in a group. Percentile norms are 
illustrated in Table LXII, page 366. 

What is a standardized test? There are hundreds 
of standardized tests on the market. The term is a 
general one and is used to include a great variety of 
tests. Standardized tests, however, are chiefly of 
two kinds, known respectively as tests and scales. 
The term test generally refers to a measuring device 
which is composed of items of approximately the 
same difficulty. The chief purpose of a test is to 
determine a pupil’s rate of work or the number of 
test items he is able to do in a given time. A test 
measures pupil achievement in terms of amount 
accomplished. A scale, on the other hand, is com- 
posed of items of graded difficulties. The chief 
purpose here is to find the level of work which a 
pupil has achieved. The Woody Arithmetic Scales 
are composed of examples of graded difficulty. 
The steps between the examples are approximately 
equal. On the other hand, the Courtis Arithmetic 
Tests are composed of a number of examples of the 
same or nearly the same difficulty. Samples of 
these are shown in Chapter XXI, page 480,” 

Standardized tests are different from an examina- 
tion given by the teacher in that a definite and 
objective technique is developed for their adminis- 

52 


MEASUREMENTS 


tration and scoring. Furthermore, norms are found 
which are based on a large and wide sampling of 
children. In this way norms are established so that 
it is known just what the average pupil for a given 
age or grade should do on the test. This is not true 
of the ordinary teachers’ examination. By means 
of standard tests the achievement in one school 
system may be fairly compared with that in another. 
Uses of standardized tests. In school work, tests 
are of use in a number of ways. The principal pur- 
poses for which they may be used are stated here. 
Each use would require a volume if adequately pre- 
sented. In fact, volumes have been written concern- 
ing the use of tests, methods of handling data, ete. 


‘For purposes of supervision 

For purposes of diagnosis 

For purposes of classification 

For purposes of promotion 

For purposes of comparing achievement in a 
grade or school system with that of another 

6. For purposes of scientific study 

7. For purposes of motivation and learning 


Reliability and validity. Reliability refers to the ex- 
tent to which one may depend upon a test to give 
the same results when administered the second time. 
Reliability thus refers to the accuracy of the measure- 
ment made regardless of what is measured. Will 
the same results be found if this test or a similar 
form of the test is used a second time? It may be 
admitted that an arithmetic test measures certain 
abilities in arithmetic. But does it give a reliable 
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measure? Self-correlation is the test of reliability. 
Does the test when used a second time give results 
which correlate highly with those secured at the 
first testing ? 

Validity refers to the dependence which can be 
placed in a test to measure what it was designed to 
measure. It is obvious that reliability enters into 
validity for, if the test does not measure accurately 
what it is intended to measure, it can be neither 
valid nor reliable. The statistical technique for 
determining validity is well established. It is deter- 
mined by its correlation with known valid measure- 
ments of the trait which the test is supposed to 
measure. Generally, a large number of measure- 
ments of the ability are made and these are assumed 
to be valid. The results of such measurements when 
combined may be correlated with the results of meas- 
urement secured by means of the test whose validity 
is in question. 

Mental and educational tests. Many persons are 
under the impression that mental tests differ from 
educational in that they measure innate ability while 
the latter measure school achievement. This is a 
false distinction. Mental tests are constructed for 
the purpose of measuring the innate ability of indi- 
viduals by measuring their achievement. There is 
of course no way of measuring the innate ability of 
an individual except in terms which show how he 
has learned to respond to the things in his environ- 
ment. There are two criteria with reference to the 
environment which each mental test must satisfy, 
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if it is to measure accurately the mental abilities of 
persons. First, the test must be composed of items 
which all individuals who are to be measured have 
had approximately equal environmental opportuni- 
ties to learn. In the second place, it must be com- 
posed of a wide enough range of samples of the 
environment to be a reliable measure. : 

A mental test may be constructed for a wide range 
of children. In this case the test must be composed 
of items which all children have had a chance to 
learn. An examination of the Goddard Revision 
of the Binet-Simon Scale, page 44, shows that the 
scale is made up of a number of items which all 
children meet. On the other hand, a test may be 
constructed for a selected group of individuals, as 
college freshmen. In this case the test elements 
must constitute a fair sampling of the things which 
college freshmen have previously had opportunities 
to learn. A test so constructed might be a fair one 
for the group for which it was designed but wholly 
unreliable for another group. 

Educational tests are constructed for the purpose 
of measuring how well children have profited by 
instruction in a specific field, as arithmetic. To the 
extent that all the children measured by an educa- 
tional test have had equal environmental oppor- 
tunities to learn arithmetic, it is a mental test as 
well, although probably not a very good one. The 
weakness of such a test for use as a mental test is 
that it contains too narrow a sample of the environ- 
ment. A good battery of educational tests such as 
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the Stanford Achievement Test probably gives as 
good a measure of mental ability as most of the group 
intelligence tests. 

General intelligence. The concept of intelligence 
is not a new one although the developments of mod- 
ern psychology have greatly clarified our notion of 
what it is. Many psychologists have given defini- 
tions of intelligence. In a symposium! on intelli- 
gence published in the Journal of Educational Psy- 
chology in 1921, a number of the leading psycholo- 
gists gave their definitions. Peterson’s definition is 
as follows: ‘‘Intelligence seems to be a biological 
mechanism by which the effects of a complexity of 
stimuli are brought together and given a somewhat 
unified effect in behavior.’ In their definitions many 
psychologists emphasize the ability to learn. In 
fact, while the one just quoted does not mention the 
ability to learn it is implied. For practical school 
purposes intelligence may be conceived of as the 
ability to learn. 


QUESTIONS AND EXERCISES 


1. Select the ten highest I.Q.’s in the first column of 
Table VI. Find the average for these. Are the I.Q.’s 
in the last column corresponding to these as high, or are 
they higher? Study the ten lowest in the first column of 
I.Q.’s._ Do the corresponding measures in later years 


tend to improve? Can you in any way explain what you 
find? 
‘Symposium, “Intelligence and Its Measurement,” Journal of 


Educational Psychology, Vol. XII, Nos. 3 and 4, pp. 123-147; 195- 
216. Warwick & York, Inc. 1921. 
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2. Look up at the end of the chapter the reference 
entitled Symposium, ‘‘Intelligence and Its Measure- 
ment,” and contrast briefly the views of any two of the 
writers. 

3. Study the data in Table VI in the light of Table VII. 
Where do most of the 1.Q.’s presented in Table VI fall 
when compared with Terman’s data given in Table VII? 
Would you say that Table VI presents data from a some- 
what select group of children? 

4. State in your own words what is meant by reliability 
and validity. 

5. Find the I.Q.’s for the pupils listed here : 


Pupin AGE MENTAL AGE LQ: 
1 7 yr. 2 mo. 8 yr. 3mo. 
2 6 yr. 1 mo. 5 yr. 11 mo. 
3 5 yr. 4 mo. 8 yr. 6 mo. 
4 5 yr. 7 mo. 5S yr. 5 mo. 
5 6 yr. 0 mo. 9 yr. 0 mo. 


These pupils all entered the same section of a first grade. 
What would you expect to find at the end of the year re- 
garding their achievement? 

6. Do you think that most children live — from birth 
to adult life — in about the same type of environment in 
which they were born? This question might be consid- 
ered in another way : Suppose we could grade all environ- 
ments from A, the best, to Z, the peorest. Do you think 
that a child born in environment B will likely live in an 
environment closer to A than to Z? Similarly, if a child 
is born in environment Y will he, on the average, live in 
about the same type of environment? 
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MEASURING DIFFERENCES IN CHILDREN 


Purpose of this chapter. The purpose of this chap- 
ter is to show how data secured as a result of the 
measurement of the amount of a given trait or skill 
possessed by children should be treated so as to be 
more easily interpreted. The results of measure- 
ments must be arranged in some sort of orderly 
fashion before the teacher is able to grasp their full 
and true significance. In this chapter the aim is 
to use results of measurements and treat them in 
ways which will be useful to teachers at work. 
The method of treatment and interpretation are the 
important items included. In order to simplify the 
work as much as possible the same scores will be 
used to illustrate all the processes presented in this 
and the succeeding chapter, both of which deal with 
measurements. 

Tabulation of data. The collection of data and the 
way they are to be tabulated should be determined 
by the purpose the teacher has in view. It is useless 
to measure traits and work up the data in a statisti- 
cal way without a clear conception of what is to be 
accomplished. One of the first things to do after 
test papers are scored is to determine the kind of 
arrangement of the scores that will show their mean- 
ing in the light of the problem being studied. If 
the teacher is studying her class, the individual pupil 

59 


PSYCHOLOGY OF ELEMENTARY SCHOOL SUBJECTS 


should not be lost in the tabulation. When only 
one test is given, it frequently is unnecessary to make 
any sort of tabulation. In this case the papers may 
be arranged in a pile so that the paper of the pupil 
making the highest score is on top, the paper with 
the next highest score second, and so on for the rest 
of the papers until the poorest one, which will be 
placed on the bottom, is reached. This makes it 
easy to pick out the pupils with scores higher or 
lower than the norm. Also the middle paper will 
have on it the median score for the grade. This 
middle score, or median as it is called, may be com- 
pared with the norm which represents the median 
ability of pupils in the particular grade for the 
country as a whole. 

If more than one test is used it is advisable to 
make an alphabetical list of the pupils in the grade. 
Opposite the name of each child should be written 
his scores in appropriate columns. Table VIII 
shows how the scores made on a number of tests were 
recorded for a fifth grade. (In the table, numbers 
have been substituted for the names of the pupils.) 
This arrangement makes it possible to determine 
at a glance a pupil’s score on any of the tests given. 
It does not show, however, how one pupil compares 
with another pupil except in a crude way. The 
arrangement of scores for comparative purposes will 
be illustrated later. 

When a supervisor or principal is studying the 
achievement of pupils in a whole school system and 
the purpose is to compare the achievement of differ- 
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TasLe VIII. SsHowrne Scores Mapr By THE PUPILS oF A 
Firra GRADE ON CERTAIN STANDARDIZED TESTS AT THE 
MiIpDLE OF THE ScHOOL YEAR 


Test 

chee pee T-McC G Hand- 

-Me : * : ompo- | writing 

Arith. ake phe: eee Spine sition ats ; 
1 20 150 13 61 20 4.5 30 
2 16 170 bi 52 19 5. 40 
3 22 133 10 59 16 4. 35 
+f 24 175 13 46 19 3 25 
5 Wye 137 8 50 13 1.9 35 
6 28 206 14 64 20 3.0 35 
7 23 251 18 68 16 2.8 30 
8 22 224 16 59 20 5. 35 
9 18 86 8 52 9 3. 35 
10 27 170 14 61 20 3.5 40 
11 21 274 12 54 14 il 25 
12 25 145 12 68 18 ah 30 
13 19 137 10 58 12 3.5 35 
14 5; 163 12 61 15 SH 40 
15 20 240 19 59 19 33 35 
16 17 173 9 50 18 2.9 35 
17 18 188 14 68 20 6. 40 
18 18 ley 9 64 16 3:2 35 
19 23 240 19 64 19 4.5 30 
20 23 130 12 56 16 2.2 30 
21 24 137 10 56 19 4.5 40 

22 24 150 13 68 20 3.0 30° 

23 22 123 10 61 19 2.8 25 
24 745) 130 13 12 19 2.0 25 
25 26 135 9 61 20 6. 45 
26 16 163 11 61 20 ae 40 
27 23 150 9 54 17 P15) 40 
28 13 139 10 43 15 3.8 35 
29 28 137 11 64 19 On 35 
30 20 199 13 52 15 2.9 35 
31 17 183 16 64 20 4.8 35 
32 15 123 12 59 18 3.8. 30 
33 22 199 18 59 20 2.5 30 
34 20 166 9 56 19 5.5 40 
35 22 224 18 61 18 4.8 35 
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ent sections of the same grade or to compare the 
different grades as a whole, the individual pupil 
may be disregarded in the tabulation. If, on the 
other hand, it is desirable to compare the achieve- 
ment of the individual pupils in one section of a 
grade with those in another, the identity of the 
pupil must not be lost in the tabulation. The pur- 
pose of the tabulation always has to do with the 
interpretation of conditions, consequently processes 
which do not so aid are useless. Nothing is to be 
gained by the use of complicated processes if simple 
methods will give the desired results. 

It is unnecessary to state that any problem worthy 
of study justifies extreme care and accuracy in the 
collection of data. In most sciences several meas- 
urements are generally made because slight errors 
are likely to occur. Errors should be reduced to a 
minimum by carefully controlling conditions under 
which tests are given and by accurately scoring, 
tabulating, and checking results. In educational 
data small errors are often negligible; however, 
this should in no wise encourage carelessness. Accu- 
rate ways of doing things seldom take more time 
than inaccurate ways. 

Table IX shows the scores for the Woody-McCall 
Mixed Fundamentals in Arithmetic Test, given in 
Table VIII, tabulated in the form of a frequency 
table. The advantage of a frequency table like 
Table IX lies in one’s being able to see at a glance 
the number of pupils making any score. Any pupil’s 
standing in the class is easily determined from the 
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table. For instance, as shown in Table VIII, 
Pupil 21 made a score of 24 on the test. Table IX 
shows that eight pupils made higher scores. Table 
X is similar to Table IX except that here is shown 


TaBLe IX. SsHowrnc How THE ScoRES FOR THE Woopy- 
McCatyt Aritametic Test In Tasue VIII Micut Br 
TABULATED 


Seon NuMBER OF CasEs 


(Frequency) 
2S ee 2; 
27 — 111 : 3 
26 — 1 1 
25 — 11 2 
24— 111 . 3 
23 — 1111 4 
22 — 11111 5 
21— 11 2 
20 — 11 2 
19— 1 1 
18 — ill 3 
17 — 111 2 
16— 11 2s 
15—1 1 
14 — 
13 — 1 1 
INGE GH @Ascs—— i wetmedoue 4) sb) eee woo 


the number of pupils making certain scores on the 

same test given on the same day to each of six sec- 

tions of the fifth grade in a city system. Three of 

the sections were in one building and three in an- 

other. When the scores were tabulated an interest- 

ing picture of the conditions was given. Notice 
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TaBLE X. SHOWING THE ScorES MapE ON THE Woopy- 
McCarty Mrxep FUNDAMENTALS IN ARITHMETIC TEST BY 
THE PUPILS IN THE SEVERAL SECTIONS OF A FIFTH GRADE 


Buiupine A Buripine B 
Total 


Score Sec. 1 Sec. 2 Sec. 3 Sec. 1 Sec. 2 | Sec. 3 


= 
re} bo 
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us 
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bo 
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Or 
rm) do} OS] DO) HE] HE] DO] Fe] HE] CO} DO] DO] 
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bo] FR] Oo] Co] FR} bo 


18 
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|] DO] OU Ou HY] OU Or OO} HY] Oy) CO] CO] Sy) CO] Fe] Or 
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H+] BO] | DO] BO] | OO] Fe] Fe Fe] bo 


Pupils 31 34 
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197 
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that the pupils in Building A are much better classi- 
fied with respect to the ability measured than those 
in Building B. 

Sometimes it is desired to tabulate scores so as to 
study overlapping between grades. A study of 
Table XI, which is arranged to show this, reveals 
that there is much overlapping between the fourth 
and fifth grades; little between the fifth and sixth; 
a great amount between the sixth and seventh and 
the seventh and eighth. 

Sometimes it is necessary to tabulate scores where 
there is a wide interval between the highest and the 
lowest. When this condition is true it is best to 
group the scores. As a general rule there should be 
approximately twenty intervals after the grouping. 
is made. Table XII shows the Monroe Reading 
Scores for Rate listed in Table VIII grouped in inter- 
vals of 10. Such a grouping is much more easily 
handled and for all practical purposes is as accurate 
as is necessary. The scores may be treated as if 
they fell at the midpoints of the class intervals. 

Central tendencies. The process of collecting and 
tabulating the results of measurements is but one 
step in their interpretation. Before it is possible 
to study the abilities of a pupil it is necessary to 
have some point of reference, something with which 
his score may be compared. The remainder of this 
chapter deals with central tendencies. These have 
value from two points of view. In the first place, 
if several groups of pupils are to be studied it is 
impossible to do so by using the individual scores. 
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Taste XI. Taste Snowine DIstRisuTION oF Woopy- 
McCarty Mrxep FUNDAMENTALS TEST SCORES BY GRADES 
FOR A SMALL SCHOOL SYSTEM 


GRADE 
Score 


4 5 6 7 


34 
33 
32 
31 
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29 
28 
27 
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Medians 12.9 17.2 27.9 28.8 28.9 
Norms 13.1 17.8 22.5 25.9 27.8 
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TaBLE XII. SsHowrnc THE Monror ReapinGc ScorES FOR 
Rate Listep in Tasite VIII Grourrep In INTERVALS 
or TEN 


Scorp FREQUENCY 


ZN 80 ed aoa Eee ee 
AES Pglee rd a i rapes 
251200 ars, oe a) Pact tel 
241-250 . 

23S 24A0E, ce eee. wala 2 
DN = 230 bus eee Penn ai 2 
211-220 . : 
201-210 . 1 
LOI 200 Baia eee eee eee ee: 
SILO Rs, eee wee ae ee re 
LA-1S0%: 2 
SN AOs c 5 
151-160 . 

NAT IOOR SF A ee eee eaeas ae A: 
131 AO ere pr ee tS 
121-130 . Scare: 
INDE) 

101-110 . 

CHE Uae eae 
S300) Se PN IS. 25 Roe oe all 


Some expression must be found which summarizes 
the data for each group. A single expression, as 
the average, gives a convenient and easily understood 
view of a group. However, it never carries all the 
facts as do the detailed data. In the second place, 
if the teacher is studying the traits possessed by a 
pupil there must be a point of reference. The cen- 
tral tendency furnishes a good point of reference 
because it is a rather stable measure. 
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There are three measures of central tendencies. 
in use. Some writers refer to three averages: the 
mean, the median, and the mode. In such cases 
the average is used as a general term and may refer 
to any one of the three measures mentioned. In 
this book the average is used as a general term and 
the mean as the specific one, referring to the central 
tendency found when the sum of the scores of a 
group of children is divided by the number of chil- 
dren composing the group. The process involved 
in finding each of the averages will now be illustrated 
through the use of data already presented in this 
chapter. 

The mean. In Table VIII are given the scores 
made by the pupils of a fifth grade on a number of 
standardized educational tests.* Notice that when 
the scores in the column headed ‘‘W-McC Arith.” 
(Woody-McCall Mixed Fundamentals in Arithmetic 
Test) are added the sum of 753 is found. [If it is 
desired to find the mean score for the grade, it may 
be done by dividing 753 by 35, the number of scores. 
This gives a mean of 21.51. In practical school 
work it is usually unnecessary to carry the mean 
beyond one decimal place, so 21.5 is used as the 
mean. In the same way the total for the column 
headed ‘‘Monroe Reading R” (Monroe Silent 
Reading Test, Revised), is found to be 5887. The 
mean for this column is therefore 168.2 or, dropping 


* The scores listed in this table are used throughout the book to 
illustrate the various methods of handling data with areas a teacher 
should be familiar. 
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the small decimal, 168. In like manner, the mean 
for each of the remaining columns may be found. 

Principals and supervisors frequently desire to 
study the combined scores from a number of sections 
of a grade. When this is the case it is generally 
better to make a frequency table before measures of 
control of tendencies are found. Table IX shows 
the Woody-McCall scores in Table VIII arranged 
in such a table. Table XIII uses the same data in 
illustrating the processes involved in finding the 
mean for a frequency distribution. Instead of 
writing all the scores in a column and adding, each 
score of a given size is multiplied by the number of 
pupils earning that score. These products are listed 
in the column headed F X 8. _ It is only necessary 
now to total the F < S column and divide by the 
number of cases, which may be found by adding the 
numbers in the Frequency column. Probably the 
tabular method would rarely be used with only 35 
scores. With a large number of cases, though, this 
method is much shorter. The tabular method is 
illustrated again in Table XIV, where the scores 
listed in Table X from six sections of a fifth grade 
have been combined in one frequency table. Here 
there are 197 scores. 

The median. The median is by definition the score 
or measure found at the midpoint of a distribution 
when the scores are arranged from the lowest to 
the highest or from the highest to the lowest. The 
most important thing to remember about the median 
is that it represents the midpoint in a distribution. 
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The median may be used where numerical values 
are not assigned to the items of the distribution. 
As an illustration, during one quarter the following 
grades were given to the members of a class in child 


TaBLeE XIII. Ssowrnc How tTo Finp THE MEAN FOR A 
FREQUENCY TABLE 


ScorE FREQUENCY ESS 
28 2 56 
27 3 81 
26 1 26 
25 2 50 
24 3 72 
23 4 92 
22 9 110 
21 2 42 
20 2 40 
19 1 19 
18 3 54 
17 3 51 
16 2 32 
15 1 15 
14 


= 
w 
— 
a 
w 


“>” always means ‘‘add”’ or the ‘‘sum of.” 
“N” always means the number of cases. 


ZFS = 753 
N = 35 
Mean = aie = 21.5 


psychology > A, AY). B, BS BiB; BeCeC1€ 20. Cane 

C, C, CP Crp CeC De Drie Bah wher here: @nicttihe 

median grade because there are 25 grades and count- 

ing from either end of the distribution the midpoint 
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falls at the 13th score, which is in the C group. In 
like manner, a teacher may rank her pupils from 
best to poorest. The pupil whose name is at the 
midpoint represents the median of the group. 


Taste XIV. Icuustrating THE TasuLtaAR METHOD oF 
FINDING THE MEAN 


Score F BE SGS 
Silune 1 Silt 
30). 6 180 
29. 5 145 
28. 3 84 
27 9 . 248 
26 12 312 
25 12 300 
24 16 384 
23 13 299 
22 14 308 
21 15 315 
20 11 220 
OMe Sn Ey Shee es Pee Leen 
eT LS Fi ncn Cai aus eee rang ercmans! by eam OU 
UWE O ep rouge ct es 153 
16. 9 144 
oer. 5 We 
14. 4 56 
WES 8 104 
WA 5 60 
DBL oe 5 55 
Oe 4 40 
UF. 5 45 
Sas 5 40 
Wak, 2 14 
Ome i 6 

ZFS = 3945 
IN 
Mean =~ 20.03 
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A clear understanding of the median is impossible 
unless the student computes it for a number of dis- 
tributions. The median is sometimes said to be the 
N+1 

2 
Reference to Table VIII shows that there are 35 
scores in the column headed ‘‘W-McC Arith.” 
The median then for these scores would be the 
ett or the 18th score after all have been arranged 
in order of size. 

When this is done we have the following: 28, 28, 
27, 21, 27, 20° 25,°25, 24.24.24" 2a. 23 toe ede 
22; 22-29 2291) 20 20; 20, 19S Sl Se eee 
17, 16, 16, 15, 18. The median, then, is found to 
be 22. For most school purposes the method here 
used gives results sufficiently accurate. Sometimes 
it is desirable to find the exact median. Then 
interpolation becomes necessary. This is expiained 
as one of the steps in the next illustration. 

In dealing with measures of central tendency we 
meet with the problem of continuous and discrete 
series of measures. Educational, physical, and 
mental test scores furnish examples of continuous 
series. School attendance records, vital statistics, 
and data of similar nature, furnish most of our 
examples of discrete series. Of the arithmetic scores 
listed in the preceding paragraph, not all the five 
pupils who received a score of 22 have exactly the 
same mathematical ability. We might think of the 
abilities of these five pupils as ranging all the way 
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from the ability to work almost 23 to the ability to 
work barely 22. From this viewpoint the median 
for the group would not be 22 but 22.5. In a small 
array of scores, however, it is probably best to take 
the score as it stands, since it is doubtful whether 
any additional accuracy is gained by interpolation 
when the number of cases is not large. 

The data used in Table XIV may be used again 
to illustrate the method of finding the median in a 
tabular distribution. Since there are 197 frequen- 
cies in Table XIV, the median will be the score oppo- 
site the 99th frequency. It will be noticed that, 
adding from the lower end of the frequency column, 
91 cases are found by the time we reach the 15 
cases opposite score 21. This means that, in order 
to reach the median, 8 of the 15 scores opposite score 
21 must be reached. In dealing with a continuous 
series, one of the first things to determine is what a 
given score means. In the case under consideration 
a score means anywhere between 21 and 22. Theo- 
retically, the 15 scores are scattered evenly between 
21 and 22. Therefore, since 8 of the 15 are needed 
to reach the midpoint, eight-fifteenths of one — or 
the distance between 21 and 22 — added to 21 gives 
the median. This gives approximately .5 to be 
added to 21 or a median of 21.5. Had the scores 
in Table XIV run 2, 4, 8, and so on by twos, it would 
have been necessary to take eight-fifteenths of the 
class interval of 2. Had the interval been 5, the 
proper fractional part of that interval would have 


been secured. 
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Another point to consider in finding measures of 
central tendencies is that of class limits. In the 
illustration just given 21 means anywhere between 
21 and 22. Sometimes a score merely represents the 
midpoint of a class interval. Consider the column 
headed ‘‘Handwriting” in Table VIII. Here scores 
falling nearer to 35 than to 40 or 30 are listed as 35. 
That is, a score listed as 35 means a score somewhere 
between 33 and 38. Had such scores been used in 
the previous illustration, the number found by inter- 
polation would have been added to the lower limit 
of the class interval. In computing medians the 
teacher will find many special cases. In general, 
the median should be represented by some actual 
score made on the test. What the average teacher 
needs is not refined statistical technique but an 
interpretation of the data. Less emphasis should 
probably be placed on statistical processes and more 
on analysis, interpretation, and application. 

The mode. The mode is by definition the most 
frequent score. When a test is given to a group of 
pupils the score most frequently made is the mode. 
If reference is made to Table VIII it will be seen that 
14 pupils received a score of 35 on the handwriting 
test. The mode then is 35, because that score was 
received by more pupils than any other. It may be 
found by mere inspection of the data. Its calculation 
is so simple that no further illustrations are needed.* 


* This is sometimes called the crude mode. The true mode is found 
by rather intricate statistical procedure and is not thought to be of 
sufficient importance to the school worker to be included here. 
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QUESTIONS AND EXERCISES 


1. Find the mean for the Thorndike-McCall Reading 
Scale data, T-Scores, Table VIII. 

2. Find the mean for the Woody-McCall Mixed Funda- 
mentals in Arithmetic data given in Table VIII. 

3. Find the median for each of the above. 

4. How do the medians and means found in the above 
compare in size? 

5. Find the median or mean for each of the sections 
given in Table X. Which is the poorest section? Which 
teacher do you think has the most difficult problem in 
teaching? Why? Which do you think has the easiest? 
Why? 

6. How does the fifth grade in Table XI compare with 
the various sections of the fifth grade in Table X? Are 
‘there any sections of the fifth grade, Table X, equal in 
ability to the eighth grade as given in Table XI? 

7. What per cent of the pupils in each grade in Table XI 
exceed the median of the grade above? Do you think 
that you would find such overlapping in almost any school 
situation ? 

8. If scores are available, study a local school with 
respect to overlapping between grades. 
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CHAPTER V : 


MEASURES OF INDIVIDUAL DIFFERENCES 


Purpose of this chapter. The purpose of this chap- 
ter is to show how the differences between pupils 
may be studied. It can readily be seen that meas- 
urements of variability would be unnecessary if 
children did not differ among themselves. If the 
school situations were the same for all children and 
all children responded in the same way to these situa- 
tions, measures of central tendencies would be prac- 
tically the only measures needed by the teacher. 
However, we know that this condition does not exist. 
We know that the really same situation never exists 
for any two pupils and we know that no two children 
ever react exactly alike to any situation which is 
nearly the same for the two. Learning is an indi- 
vidual affair. 

The measurement of the results of teaching is. 
concerned with more than the average results pro- 
duced in the group as a whole. It has to do with 
the results produced in the individual. When ex- 
amined by means of a standardized test, the chil- 
dren in two sections of a grade may make such scores 
that the averages are approximately the same, yet 
when the individual scores are studied the two sec- 
tions may differ very widely with respect to the 
achievement of the individual pupils in the sections. 
Reference to Table X shows that the pupils of the 
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fifth grade in Section 1, Building A, made about the 
same average as those of Section 2, Building B, yet 
the pupils in the one section are scattered much more 
widely than in the other. 

Measures of variability give additional means of 
interpreting scores. They are necessary if the 
teacher is to secure an idea of the variability of her 
pupils in the trait measured. For purposes of inter- 
pretation and application these measures are of great 
practical importance. For example, the teachers 
whose pupils made the scores listed in the table have 
different problems in teaching. The teacher of 
Section 1, Building A, according to the test results, 
has a group of pupils who are fairly equal in ability 
in arithmetic. These pupils are all very close to 
the average for the section. The teacher of Sec- 
tion 2, Building B, faces an entirely different situa- 
tion. Her pupils vary enormously in achievement 
in arithmetic. Her problems in the teaching of 
arithmetic are evidently much harder than those 
of the first teacher. Teaching means one thing when 
all the pupils in a class are of approximately the same 
ability ; it means something vastly different when 
they are unequal in ability. 

In comparing measures of variability with meas- 
ures of central tendency the following contrast should 
be noted. The central tendency gives a definite 
position or point in an array of scores. Thus in 
Table X the mean for Section 1, Building A, is 24.9. 
The median is 24. These two measures give definite 
points or positions. The mean occupies such a 
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position that the sum of the differences, when it is. 
subtracted from each of the scores greater than it, 
will be equal to the sum of the differences when each 
of the scores less than the mean is subtracted from 
it. The median is of course the mid-score. A 
measure “of variability, however, gives a definite 
distance. It tells how far we must go from the 
central tendency to include a certain per cent of the 
scores. ‘The measure of variability should tell which 
of several groups, compared by means of the same 
test, has in it pupils of the greatest inequality of 
ability. In other words, the group with the smallest. 
measure of variability is the most homogeneous. 
These facts are important ones and will be referred 
to again when the methods of calculating these 
measures are illustrated. 

Several measures of variability are in use. The 
methods used in their calculation, together with 
practical applications to concrete data, are shown 
in the following paragraphs. 

Therange. ‘The variation in ability within a given 
school grade may be shown by simply stating the 
highest and lowest scores or the difference between 
them, 7.e., the actual range of scores. This is the 
simplest measure of the spread of the scores and is, 
as a rule, of little value. A measure giving merely 
the range of scores tells nothing of the nature of the 
distribution of the scores between the two extremes. 
An examination of the scores made by the pupils in 
Sections 2 and 3, Building B, listed in Table X, re- 
veals the fact that the range of scores is almost the 
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same for the two sections. A further study, however, 
shows that the scores are not distributed in the same 
way in the two sections. 

It is plain that the range has many limitations as 
a measure of the variability to be found within a 
group. A better measure is one in which the score 
made by each pupil is used. Also the measure 
should represent a definite distance from a given 
position. The mean and median furnish points 
from which deviation can be measured. The mean 
deviation (A.D. or M.D.), and the standard devia- 
tion (c), are the measures of variability in most 
general use. 

The mean deviation. The mean or average devia- 
tion of an array of scores is the arithmetical average 
of the deviations of the scores from a central tend- 
ency, no regard being paid to signs. The A.D. can 
be calculated from either the mean or median. It 
is generally calculated from the mean. Table XV 
illustrates the method of calculating the A.D. for a 
tabular distribution. This table presents data used 
in the previous chapter for illustrating methods of 
finding central tendencies. To find the A.D. it is 
unnecessary to arrange the scores in rank order, as is 
done in the table. The mathematical work involved 
in finding this measure is very simple. The mean 
for these data was found to be 21.5 (Table XIII). 
It is only necessary now to find how far each score 
deviates from the mean, add these deviations — 
paying no attention to signs— and divide by the 
number of scores. The A.D. is thus seen to be the 
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mean of the deviations from the central tendency, 
when no attention is paid to the signs. Sometimes 
it is necessary to take the midpoint of a class interval 
as the score. For example, in the illustration just 
given, the actual scores made on the test were used. 


TaBLeE XV. Ssowinc How To Finp THe AveraGe DeEvia- 
TION (Woopy-McCatui Data rrom Taste VIII) 


| 


Score | FREQUENCY DEVIATION FD 
28 2 6.5 13. 
27 3 5.9 16.5 
26 1 4.5 4.5 
25 2 3.0 ie 
24 3 2.5 7.5 
23 o 1.5 6. 
22 5 Oo 2.9 
21 2 mR) Me 
20 2 Wee 3. 
19 1 2.9 2.5 
18 3 3.9 10.5 
17 3 4.5 13.5 
16 2 5.5 ils 
15 1 6.5 6.5 
14 
13 il 8.5 8.5 


From Table XIII (C. Tendencies) the average = 21.5 

N= 385 xFD =1135 A.D. = ae A.D. = 3.2 
The table shows that 5 pupils made a score of 22. 
It might be desirable in some cases to use the mid- 
point between 22 and 23 and so on for the rest of 


the scores. 
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The standard deviation. For experimental and re- 
search purposes the standard deviation is our most 
valuable measure. It is generally referred to as 
‘““g,”’ sigma. This measure is always calculated 
from the mean. It is by definition the square root 
of the mean of the squares of the deviations from the 
mean. Listing the steps necessary for its calculation 
makes the definition more easily understood In 
order to find ‘“‘c’”’ the following steps are necessary : 

1. Find the mean. 
. Find the deviations from the mean. 
. Square the deviations. 
. Find the sum of these squared deviations. 
Divide this total by the number of scores. 
Extract the square root of the quotient 
found in 5 above. 


Qn iP wd 


The ‘‘c”’ of an array of scores is therefore the 
square root of the mean of the squares of the devia- 
tions of the individual scores from the mean score. 
Because of the importance of this measure, several 
illustrations are given in the three tables in this 
chapter. 

Table XVI illustrates the method of finding ‘‘c”’ 
when the scores are not grouped in a frequency table. 
The score column is taken directly from Table VIII. 
The mean is found to be 21.5. The D column is 
composed of the differences between the scores and 
the average. The D squared column is simply com- 
posed of the differences squared. Sigma is then 
found by extracting the square root of the mean of 
these squares. When the scores are grouped in a 
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TasLe XVI. SHowinc Mertuop or Finpinc STANDARD 


DEVIATION 
ScorE D D SaQuaRED 
27 5.5 30.25 
16 op) 30.25 
22 20 25 
24 25 6.25 
17 4.5 20.25 
28 6.5 42.25 
23 125 2.25 
Dip zi) 25 
18 3.5 12-25 
27 5.5 30.25 
2A 5 PIES 
745, Sie 12.25 
19 Dao 6.25 
21 45) 20 
20 1.5 AONE 
17 4.5 20.25 
18 3.5 12.25 
18 Bia) 12225: 
23 159 225 
23 feo 2.20 
24 Met. 6.25 
24 Pegs 6.25 
22 0) 25 
25 SH) 12.25 
26 4.5 20.25 
16 S95 30.25 
23 1.5 2.29 
13 8.5 W225 
28 6.5 42.25 
20 LES 2.29 
17 4.5 20.25 
15 6.5 42.25 
ae 5) 20 
27 5.5 30.25 
22 is 129 


(Berti = SD? = 532.75 =V15 99 = 
a N fee 15.22 + = 3.9. 
Mean = 21.5. LD? = 532.75. 
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frequency table, it is necessary to find an FD? column. 
This simply means that the D”s must be multiplied 
by the appropriate number of frequencies before 
‘““g” is found as illustrated in Table XVII. 


Taste XVII. Snowing Meruop orf FINDING STANDARD 
DEVIATION FOR SCORES GROUPED IN A FREQUENCY TABLE 


Score FREQUENCY DEVIATION pone FD? 
28 2 6.5 42.25 84.50 
27 aa 5.9 30.25 90.75 
26 1 4.5 20.25 20.25 
25 2 3.9 12°25 24.50 
24 3 2.5 6.25 18.75 
23 4 1.5 2.25 9.00 
22 5 5 25 1.25 
21 2 5 20 50 
20 2 igs 2.25 4.50 
19 1 2.5 6.25 6.25 
18 3 3.5 12.25 36.75 
17 3 4.5 20.25 60.75 
16 2 5.5 30.25 60.50 
15 1 6.5 42.25 42.25 
14 
13 1 8.5 (2.25 C225 

Mean = 21.5 a yee = 3.9 
N 


LFD? = 532.75. 


Sigma is one of the most important measures used 
in individual psychology and education. The teacher 
should thoroughly understand its computation. 

The semi-inter-quartile range is another measure 
frequently used. The measure is usually referred 
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toas Q. Its calculation is rather simple. When the 
Woody-McCall scores in Table VIII are arranged 
from highest to lowest, as in Table XIII, we find the 
median to be 22. The midpoint of a distribution 
is sometimes referred to as Q2. Now, if another 
midpoint is found for the half of the distribution 
below Q2, this is known as Q3, and that for the half 
above the median is known as Ql. That is, these 
points divide the distribution into four equal parts. 
Q is found by subtracting Q3 from Q1 and dividing 


by 2. The formula is Qt 38 oom =Q. For the data 


mentioned above Q = 2 = 18402 = 3:5) <In‘a 
frequency table Qi and Q3 are found in the same 
way as the median. One half the difference between 
the scores located at those two points gives the semi- 
inter-quartile range. 

The relative sizes for a normal distribution of the 
three measures of variability treated here are given 
below : 


c =T adorn): 
o = 1.482 Q. 
Or 67455 
A=) 1979.0: 
Oa 848 A.D, 


It will be noticed that ‘‘co” is the largest of the 
measures of variability and Q the smallest. 
Measurement of variability. The coefficient of vari- 
ability is a measure which helps us to determine 
which of several groups is the most variable. It is 
generally found by multiplying sigma by 100 and 
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dividing by the mean. Thus, from Table XVII 
we find sigma for the Woody-McCall scores to be 
3.9 and the mean 21.5. The C. of V. is therefore 
LOODS@39i=.21:5,-orll Sa. Dhes@z-of V:. forsthe 
spelling scores is 15.4. The pupils are thus seen to 
be more variable in arithmetic than in spelling. 
This could be expressed in terms of per cent if we so 
wished. The C. of V. for the spelling scores is prob- 
ably too low, however, since a number of the pupils 
spelled the 20 words and probably could have spelled 
more; we have not measured the complete range of 
spelling ability represented in the grade. 

Measures of relationship. Statistical methods exist 
for the purpose of helping us to understand and 
interpret our data. The coefficient of correlation 
tells us whether there is a relationship existing 
between measurements of different abilities. This 
measure tells us, for instance, what the relationship 
is between ability in spelling and ability in arith- 
metic. The coefficient of correlation is generally 
referred to as r. When r is 1, there is perfect corre- 
lation; that is, the pupil who is best in the first 
ability is best also in the second, and so on. The 
range of relationships between abilities may vary all 
the way from plus 1 through 0 to minus 1. An r of 
— 1 would indicate that the pupil best in one ability 
is poorest in the other, the second best in the one is 
the second poorest in the other, etc. The size of r 
indicates whether there is a high, low, or no degree 
of relationship. If r has a negative sign it indicates 
a negative relationship. 
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How to find the coefficient of correlation. The 
method of finding a coefficient of correlation is 
shown in Table XVIII. 

This measure is always found between two sets of 
data secured from the same subjects and it tells how 
closely the two abilities measured are related. Sup- 
pose a group of children have been given two stand- 
ardized tests. Then it is possible by means of this 
measure to determine the relationship between the 
abilities measured. In working a coefficient of cor- 
relation the following steps are involved: 


1. Find the mean for each set of scores. 

2. Find the deviations for each set of scores from the 
mean for that set. (Columns X and Y in Table XVIII.) 

3. Find sigma for each set of scores. (The process is 
illustrated in Table XVI. Columns X and Y in Table 
XVIII were used to find sigma.) 

4. Multiply the deviation of each score from the one 
mean by the corresponding deviation from the other; 
that is, for Pupil 1, his two deviations are multiplied 
together. (Columns XY and — XY were constructed 
from these products. It is necessary here to consider the 
plus and minus deviations.) 

5. Find the difference between the two columns con- 

structed according to 4 above. (This difference equals 
>X - Y in the formula.) 
: ; DEY, 
6. Substitute in the formula r = NX XY) 
formula 2X - Y equals the difference found in 5 above. 
“N” equals the number of cases or pupils tested. 
““gX ”’ equals the sigma for one set of scores and “cY”’ 
for the other. 


In this 
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TasBLe XVIII. SHowrnc How to Frinp A ComBFFICIENT 
OF CORRELATION 


PupiL W-McC.! Spentu. | X we xX? ys "4 — XY 
1 27 20 5.5 2.4 | 30.25 | 5.76 | 13.20 
2 16 19 —5.5 1.4 | 30.25 | 1.96 -7.70 
3 22 16 Wi see 25 | 2.56 —80 
4 24 19 2.5 1.4 6.25 | 1.96 | 3.50 
5 17 13 4.5 | 4.6 | 20.25 | 21.46 | 20.70 
6 28 20 6.5 24 | 42.25 | 5.76 | 15.60 
7 23 16 Gi Stn, Bes | Pea —2.40 
8 22 20 5 2.4 sm tel ee 0) 
9 18 9 =3.5 | -8.6 | 12.25 | 73.96 | 30.10 
10 27 20 5.5 24 | 30.25 | 5.76 | 13.20 
iil 21 14 S| axe 25 | 12.96 | 1.80 
12 25 18 3.5 A | 12.25 16 | 1.40 
13 19 12 Sy | ae 6.25 | 31.36 | 14.00 
14 21 is | -—5 | -26 25 6.76 1.30 
15 20 19 = 1.4 2.25 | 1.96 —2.10 
16 17 18 4.5 4 | 20.25 16 -1.80 
iV ne 20 S58 24 | 12.25 | 5.76 =8.40 
1a srs 16 3.5 | -1.6 | 12.25 | 2.56 | 5.60 
0 23 19 1.5 1.4 2.25 1.96 | 2.10 
20 23 16 Taal) ae 2.25 | 2.56 —2.40 
Digs ees 19 2.5 1.4 6.25 | 1.96 | 3.50 
Soon 24 20 2.5 2.4 6.25 5.76 6.00 
Te ee Lee 19 5 14 25 1.96 70 
24 25 19 3.5 14 | 1225) £96] 490 
25 26 20 4.5 24 | 20.25 | 5.76 | 10.80 
26 16 20 —5.5 2.4 | 30.25°| 5.76 -13.20 
27 23 17 1.5 —6 2.25 36 —.90 
28 13 15 =8.5 |=2.6 | 72125 | 6.76 | 22.10 
29 28 19 6.5 ee Os OL SC) 
30 20 15 Sm |) as Zul MG: 7 GS co0 
31 17 20 4.5 2.4 | 20.25 | 5.76 —10.80 
32 15 18 -6.5 A | 42.25 16 ~ 2.60 
33 22 20 5 2.4 25 | 5.76 10200 ae 
34 27 19 5.5 14/8025), 21.96 |nez270 
35 22 18 5 4 25 16 20 
Mean PALA 17.63 193.80 — 53.10 
Dk = BO) 
Ore =i OM Pe. DCN SS) 19S 80 = 5310 38 
N = 35 N@X XoW) ) S8GOSC27) 
r = .38 
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It is necessary for the student to find r for several 
sets of data in order to understand the process. 

There are many other statistical devices which the 
student of education will need, if his aim is to work 
on a high level. He will do well early in his career 
to become interested in methods of experimentation 
and to develop habits of considering problems in 
an objective and quantitative way. The real student 
is not satisfied with mere opinions and subjective 
judgments. 

Sometimes the column method of finding r is very 
laborious because of the large number of scores 
involved. When this is true a tabular method is 
used. Because this method is not frequently used 
by teachers, space has not been taken to illustrate 
the method here. Any of the references at the end 
of the chapter will furnish an illustration of the 
method. 


QUESTIONS AND EXERCISES 


1. Arrange the Monroe Reading C Scores and the 
Thorndike-McCall Reading T-Score listed in Fable VIII, 
page 61, as in Table XVIII. 

2. Find the mean for each column. 

3. Find the ‘X” and ‘‘Y” columns by finding the 
difference between each score and the mean. 

4. Find the ‘‘X?” and “Y?” columns and from these 
the corresponding standard deviations (sigmas). 

5. Find the ‘+ XY” and the “— XY” columns by 
multiplying corresponding deviations together and keeping 
the signs straight. 
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6. After all the above has been done substitute in the 
formula for finding 7, 


| ve No) 
| N(cX X oY) 


7. Write out from memory a statement of how to find r 
which one not familiar with the method could follow. 

8. Find the coefficient of variability for the Monroe 
and Thorndike-McCall scores (Table VIII). In which 
reading test is the highest C. of V. found? 

9. Look up one of the references dealing with the coeffi- 
cient of correlation. Write a paragraph which explains 
this measure of relationship. 
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LEARNING 


What is learning? Learning means developing new 
ways of reacting by modifying old ones. The en- 
vironment is ever changing and as it changes man 
finds it necessary to make new adaptations or 
changes in himself as well as in his environment. 
Indeed, man is himself continually changing because 
of physiological processes which are taking place, 
and these changes in internal conditions demand 
new adjustments. We might think of the human 
organism, as well as all other organisms, as acting 
so as to maintain a kind of equilibrium between itself 
and its environment. Learning is generally referred 
to as the process whereby adjustments become 
more or less permanent ways of reacting. All the 
permanent adaptations made since birth may be 
considered learned. A learned response is perma- 
nent, however, only in that it persists in a modified 
form. No learned reaction ever reaches a final 
form; either forgetting, additional learning, or 
integration into larger reaction systems takes place. 
Learning involves both the modification of exist- 
ing ways of reacting as well as the integration of 
these ways into larger wholes. Our present ways 
of acting, thinking, feeling, and other habitual 
methods of responding represent what is left of past 
experiences as they have been modified and inte- 


grated. 
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Learning, then, means adjustment to an environ- 
ment which is constantly changing — changing, if 
for no other reason, because the learner is changing. 
The learner is modified or changed as he reacts to 
stimuli. For purposes of study the modifications 
made may be considered from several viewpoints. 
First, what observable changes are noticed in an 
individual’s reactions? In any motor performance 
the effects of practice may be noticed. For example, 
in learning to write definite changes may be seen 
in the child’s handwriting and the improvement 
measured. Psychology is emphasizing at present 
as never before the importance of this type of learn- 
ing. We no longer think of education as a process 
concerned only with the mind of the child, but 
as a process which involves the whole individual 
and develops a trained doer as well as a trained 
thinker. 

Second, learning means not only that external 
behavior is changed but also that some physiological 
change has taken place in the organism. Just what 
this change is we are unable at present to state with 
as much precision as one could desire. Any change 
in external behavior indicates also some change of a 
physiological nature in the organism. Since the 
nervous system is the great integrating mechanism 
by means of which the individual is codrdinated in 
its behavior, we are warranted in thinking that there 
must be some change in neural patterns. Other 
changes probably take place in the muscles, glands, 
and the various organs of the body. 
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In the third place, learning in man, practically, if 
not always, also involves mental adjustments. It 
is impossible to study these in an objective manner 
except as they are reported in some way by the 
learner. However, their importance in the learn- 
ing process cannot be doubted. Memories, ideas, 
images, and similar mental processes, are necessary 
for the higher types of learning, if not for all. Just 
as learning from the motor aspect involves the elimi- 
nation of useless movements and thus produces 
greater precision so, from the mental, it involves the 
building up of clear memories, ideas, images, and 
other mental processes. Mental adjustments are 
not to be contrasted with motor. Sometimes for 
the sake of simplicity we emphasize the one and then 
the other, but both must be viewed as aspects of the 
same thing, namely, the action of a unit, an individ- 
ual, in relation to stimuli. Sometimes one aspect: 
is minimized in behavior and sometimes the other. 
In learning, the behavior of the child is so modified 
that his subsequent reactions will be different from 
those which would have otherwise been made. 

Learning, then, is the process whereby changes 
are made in the behavior of organisms with respect 
to stimuli. What we are later in life is determined 
by what we were at its beginning plus all the changes 
that have been made in our behavior as we have 
reacted to the situations in which we have been 
placed. The chief problems of education have to do 
with the kinds of changes which should be made 
and the most economical ways of making these 
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changes. The first problem relates to the skills, 
habits, knowledges, ideals, and attitudes which 
should be acquired. These in turn relate to the 
curriculum, the kinds of situations which should be 
provided so as to produce the desired changes, or 
achieve the desired objectives, as they are often 
called. It cannot be overemphasized that, taken 
in a broad sense, the materials about which indi- 
viduals are active as children will determine what 
they will be as adults. This is but another way of 
saying what has been said before in a slightly different 
way, namely, that an adult is the result of the changes 
that have been made in the individual’s way of 
reacting. These changes will be determined by the 
materials to which the child reacts. This involves 
also the second problem of education, the most 
economical ways of learning. The teacher enters 
into these two problems either as a motivating factor 
or as a maker of situations which call for the desirable 
type of response or as both. 

The physiological basis of learning. For the purposes 
of the teacher it is probably more profitable to study 
learning as modification of behavior, yet it must be 
remembered that all behavior is based on physiologi- 
cal processes. What all these are and what their 
nature is we do not yet completely understand. 
The organism is an integrated unit. This integra- 
tion of an organism or its unity is made possible by 
the nervous system. Changes in the organism’s 
behavior must be considered as manifestations of 
changes in its neural organization. The nervous 
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system is peculiarly fitted for the function it per- 
forms. This system is made up of relatively inde- 
pendent units or cells called neurones. Each neu- 
rone is made up of a cell body and long filaments 
with arborized endings. These fibers vary in length, 
according to their location and the function they per- 
form, from less than an inch to several feet. From 
the viewpoint of the integration or the codrdination 
of the total individual so as to give a unified response 
in adaptation the most important characteristics of 
the nervous system are the length of the fibers, the 
endings of the fibers, and the centers in which many 
of the fibers end. 

Just what takes place in the nervous system dur- 
ing learning we are unable at present to state defi- 
nitely. Probably some sort of modification occurs 
at the synapse, the place where the arborized endings 
of one neurone lie near those of another. The best 
theory seems to be that some kind of modification 
takes place at the synapse so that activity set up in 
the sensory organs by a stimulus tends to be effec- 
tive for the arousal of activity in distant muscles or 
glands more readily. Just what happens at the 
synapse we do not know; neither do we know how 
neural activity in one neurone arouses similar activ- 
ity in another and so on until the muscle or gland is 
reached. 

The student has already come in contact with a 
number of theories as to what takes place in the 
nervous system during learning. Many of these 
theories speak of the formation of connections at 
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the synapse. It must be remembered that connec- 
tion here is used in a broad sense. It merely means 
that some sort of modification takes place so that 
activity in one neurone more readily sets up a similar 
process in another. Modification seems to be a better 
term, since connection implies a spatial change while 
in reality it seems reasonable to suppose the change 
to be a chemical one which probably does not imply 
actual linkage. In the same way, instead of speak- 
ing of neural impulses as traveling across the syn- 
apse from a sensory end-organ to a muscle or gland, 
we should probably speak of neural activity, as this 
term does not imply the transmission of substances 
from one part of the nervous system to another — 
but merely the arousal of a state or condition. The 
function of the nervous system is primarily one of 
codrdination and adaptation. In learning, such 
modifications are made in the neural mechanism 
that a given stimulus acting upon a sense organ 
causes a release of energy in distant parts of the 
organism. 

Stimulus-response hypothesis. The assumption un- 
derlying this hypothesis is that the relationship of 
cause and effect holds in the fields of human behavior 
as in others. This hypothesis states that every 
reaction of an individual is a direct result of stimuli. 
Sensory stimuli, internal and external, initiate all 
forms of human behavior. Ideas, memories, and 
other mental processes are the result partly of imme- 
diate sensory stimulation and partly of the effects 
of previous reactions. The term situation is used to 
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refer to all these factors: sensory stimuli, effects of 
previous reactions, bodily condition of the reacting 
organism, and all other factors which condition a 
given reaction. An individual reacts to a situation ; 
this reaction adapts the individual to the situation 
by changing the situation ; a reaction is made to the 
new situation which in turn adapts the individual 
to this new situation, creating once more a new one. 
Thus it is continuous. The individual is always 
active with respect to its environment. The environ- 
ment might be conceived of as composed of a series 
of successive situations to which the individual reacts 
from the beginning of its life until its death. How 
it reacts to any situation in this chain is determined 
by its original nature and the way it has previously 
reacted. This is an important principle in educa- 
tion and deserves more consideration than is usually 
given to it by students of education. Since the or- 
ganism is always reacting and cannot cease to be 
active and at the same time live, and since the reac- 
tions it will make in the future are determined in 
part by those made earlier, it is highly important 
that desirable situations be provided. 

This is just what is attempted in school. Organ- 
ized agencies for the education of children seek to 
find and provide for the child the best materials 
about which he may be active and to present these 
in such ways as to get certain desirable reactions. 
The school is of course not able to determine abso- 
lutely the character of the child’s development 
through the control of external stimuli for there are 
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many internal ones, such as hunger and sex, which 
are important in the development of the individual. 

The stimulus-response hypothesis does not mean 
that an individual’s actions are wholly determined 
by his present environment because his purposes, 
aims, and ideals enter into every situation and partly 
determine his actions. These are a result of what 
he was at birth and the adaptations he has made. 
The present environment is to a large extent a func- 
tion of the past. No individual at any time of life 
has his behavior entirely determined by his present 
external stimuli. 

Change and learning. Closely related to the pre- 
ceding and following paragraphs is the subject of 
change and learning. Physiological processes are 
continually occurring in the organism. These alter 
its condition or state and are the cause of new 
attempts at adjustment. In like manner, changes 
taking place in the environment destroy the equi- 
librium or status guo which has been established by- 
previous adjustments and thus call for new ones. 
All changes whether internal or external ultimately 
must be conceived of as physiological. These fur- 
nish the motive or urge for action on the part of the 
individual. This is a fundamental fact of all learn- 
ing and will be considered at length in the chapter 
on motivation and learning. 

Self-activity and learning. It should be unnecessary 
to state that learning takes place only when a pupil 
is active, yet many teachers totally ignore this fact. 
All learning takes place because the organism is 
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capable of activity. “Activity on the part of the 
teacher is of value to the pupil only when that activ- 
ity becomes part of a situation to which the pupil 
responds. If we wish the pupil to learn, school 
situations must be so arranged that he will respond 
to them. Teachers and parents need to realize that“ 
there truly is no royal road to learning. The only 
aid we can give the pupil lies in the selection of sub- 
ject matter or the materials of instruction and its 
organization and presentation. By properly study- 
ing the interests and past experiences of the child 
we are able to determine whether he is ready to 
respond to the situations which involve the materials 
we wish him to learn. The curriculum, the labora- 
tory, the playground, the school building, and even 
the teacher have no function other than making con- 
ditions conducive to desirable pupil activity. 

Activity is not only a means in the education of 
children; it is also a goal. The well-educated indi- 
‘vidual is one who not only is able to meet situations 
and master them but desires to meet them. The 
school should not only teach boys and girls to feel 
and think concerning situations but also to search 
actively for desirable types of situations. 

In school work it is necessary to provide situations 
through which the individual will learn to plan and 
execute undertakings. Many cases of maladjust- 
ment later in life are direct outcomes of training or 
lack of training in objective self-activity in the early 
school years. Here, as everywhere in her work, the 
teacher must think in terms of individual children. 
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The shy, timid, retreating, sensitive, moody child 
must be provided with learning experiences which 
take him out into the world of deeds. Many chil- 
dren are passive throughout life because of lack of 
self-confidence which might readily have been over- 
come in the early grades. To study a child of this 
type and outline a procedure for providing him with 
such learning experiences that he will actively seek 
self-realization through objective behavior is a task 
which calls for all the tact and skill a teacher can 
command. No set rule can be set for handling all 
cases of this kind. In general, the teacher should 
not call the attention of the child to his deficiency. 
Neither should the deficiency be called to the atten- 
tion of the average parent, for often the parent does 
not have the skill necessary for aiding the teacher in 
the matter. Tasks should be assigned which give 
opportunity for such learning as will overcome the 
difficulty, not aggravate it. Sometimes it is neces- 
sary to start with very simple situations — but 
situations which the pupil feels are worth while — 
and gradually go by slow degrees to situations which 
demand the maximum degree of the type of behavior 
desired. 

One of the writers once had a student who could 
not be induced to do work at the blackboard in the 
presence of other pupils. It took nearly a year of 
training before the student volunteered to make a 
class report or do other work which centered the 
attention of the class upon him. The problem was 
met by first making a close personal friend of the 
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student and having him do little tasks for the instruc- 
tor. Gradually, he was led to look up references in 
the library and copy these on the blackboard before 
class time. At first this was always done before the 
class period but finally the student reached the point 
where he voluntarily made specific comments and 
elaborations. This is an extreme case, but many 
types of maladjustment are found in the high school 
and college as well as in society at large. Many of 
these are due to improper learning experiences in the 
early grades. The teacher can do no more important 
task than that of guiding the potentially maladjusted 
pupil to a normal and healthy relationship with his 
environment. This relationship involves more than 
knowing; it involves doing as well. 

Ability to learn. How well we learn depends on 
many factors, the chief of which is probably mental 
ability. Learning certainly takes place more rap- 
idly, other things being equal, when we have sufficient 
background to which we can relate the material 
under consideration. This fact must also be con- 
sidered in the measurement of learning ability. 
Methods of work, too, play an important part in 
our achievement. Every teacher knows pupils of 
superior ability who do poor work because of poor 
habits of study. However, taking all things into 
consideration, their native ability is probably the 
most important single factor in that so many of the 
other factors depend upon it. Native ability deter- 
mines at the beginning of life how sensitive one is to 
internal and external changes. It determines to a 
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large degree how readily reactions can be made as 
well as their degree of permanency. Also it deter- 
mines to a large extent how well one is able to see re- 
lationships and to integrate new experiences with old. 


Figure 3. SHowinG Reapinc Curves ror Four CHILDREN 
WITH DIFFERENT DEGREES OF BRIGHTNESS 


Grade 3 4 3 6 7 8 g} 


(The curves show the achievement of four pupils who were tested 
by means of the Monroe Standardized Reading Test seven times at 
yearly intervals. The scores were made comparable by dividing 
each pupil’s score at each testing by the norm for the grade in which 
he was at that time. The curves show that for these four pupils 
reading ability is relatively constant. 

These curves are not intended to be representative of all persons 
with similar degrees of brightness. The coefficient of correlation 
between reading and intelligence for the thirty-four cases in the 
third grade was found to be .78.) 


Figure 3 shows the learning ability of four pupils 
with respect to reading. These four pupils have 


taken the Stanford Binet-Simon Intelligence Test a 
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number of times. As measured Pupil A has an 
intelligence quotient of 181, Pupil B one of 127, 
Pupil C one of 103, and Pupil D one of 81. The 
curves in the figure show the achievements of the 
pupils as measured by the Monroe Silent Reading 
Test seven times at yearly intervals. The measure- 
ments were made at midyear. 

The question of the relation between sheer native 
ability and learning, other factors being eliminated, 
is a theoretical one. There is at present no way of 
measuring the intelligence of a child except by 
measuring in some way how well he has profited by 
his experiences in certain situations. All research 
workers would agree to this proposition as a general 
one. However desirable it would be to know the 
influence of intelligence in learning, apart from 
knowledges, skills, and attitudes which have been 
previously learned and which aid in any future 
learning, the question of intelligence is capable of 
study only in terms of how well the individual to be 
studied has profited by contacts with situations 
which confront all persons with whom the particular 
individual is to be compared. If the intelligence of 
each child in a group is measured in terms of material 
with which all have had approximately equal con- 
tacts and which has been stressed in the same way 
for all alike, we may reasonably expect to have 
measurements in comparable terms for the children. 
This is really what we try to do in constructing 
intelligence tests and applying them to persons. 

Despite the fact that the school is a selective 
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agency, very wide ranges of ability will be found in 
almost any school grade. It is not an infrequent 
condition to find that the best one fourth of the 
pupils in a grade are superior in school ability to the 
median of the grade above. Frequently, pupils of 
the same age are found in the sixth grade some of 
whom can do eighth-grade work while others are 
incapable of doing the work of the fourth grade. 
Figure 4 (p. 106) gives the learning curves of two 
boys in ability to learn to add simple combinations 
like 4+ 3,5+2,7+4. Each of these boys was 
coached for 30 days, 20 minutes per day. At the 
end of each period a one-minute test in simple addi- 
tion exercises was given. The boys were each nine 
years of age. Pupil A had an I.Q. of 148 and 
Pupil B one of 79 when measured by the Stanford 
Binet-Simon Intelligence Test. The wide difference 
in learning ability is apparent. Because of innate 
differences Pupil B could never hope to rival Pupil A 
in ability in arithmetic. 

Probably a discussion of, the relation between 
intelligence and learning is fruitless since most 
psychologists consider intelligence as the ability to 
learn or to profit by experience. In a recent sym- 
posium ! on intelligence this idea seemed to be well- 
nigh universally accepted. However, the relation- 
ship existing between various measures of intelli- 
gence and ability to learn the several school subjects 


1Symposium, “Intelligence and Its Measurement,” Journal of 
Educational Psychology, Vol. XII, pp. 123-147; 195-216. Warwick 
& York, Inc. 1921. 
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is important, especially from the point of view of 
prediction. This problem will be discussed in con- 
nection with the chapters on the school subjects. 


Figure 4. Tue Ficure Ssows THE LEARNING CURVES OF 
Two Bors Wuose Aces WERE Equat. ONE OF THE 
Boys, A, Hap an I.Q. or 143 Waite THE OruER, B, 
Hap an 1.Q. oF ONLy 79 


Mental organization and learning. The student with 
poor training in psychology regards the mind as 
composed of a number of relatively independent 
units known as mental faculties. This point of 
view is probably a direct social inheritance from 
phrenology and a dualistic philosophy. Phrenology 
as developed by Gall and his followers regarded the 
brain as composed of a number of independent 
units, each unit controlling some specific faculty. 
Dualistic philosophy, in like manner, regarded man 
as composed of mind and body. The mind according 
to this philosophy is composed of a number of facul- 
ties which are more or less independent. The older 
textbooks in psychology generally list three faculties : 
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knowing, feeling, and willing. The theory held that 
there is a general faculty the training of which in one 
field trains it for all. The recent studies of Childs, 
Lashley, Herrick, and other investigators in neurology 
and allied fields have shown that the idea of inde- 
pendent mental faculties does not conform to neu- 
rological facts. ‘Those studies, together with recent 
biological developments, tend to emphasize the unity 
in action of the whole organism. 

This ‘‘unity in action” has led to a functional 
concept in psychology. The idea involves the 
stimulus-response hypothesis discussed in a previous 
paragraph. Putting the two together, we have the 
notion that the individual reacts as a unit or whole 
to each of the many situations which confront it. 
We thus do not speak of feeling as a type of response 
except as an abstraction. We recognize that feeling 
is only a part of one complex but nevertheless unified 
reaction to a definite situation. Feeling, then, can- 
not be discussed as an entity. When we appear to 
do so, it is only abstracted from the total response 
and treated merely as one phase of the response. 
Such abstractions are made only for the purpose of 
study and discussion and never with the idea that 
we are dealing with an entity itself. The entity is 
the total situation-response phenomena. Psycholo- 
gists consider knowing, feeling, willing, and other 
so-called mental faculties not as separate mental 
processes but as different aspects of the same reac- 
tion to a specific situation. The name ‘mental 
function”? has been given to this concept of the 
mind as a unit which functions as such. 
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Transfer and learning. In a problem closely related 
to that discussed in the preceding paragraph these 
questions are raised: Is skill gained in one situation 
carried over into another? Does training in reason- 
ing in one subject facilitate reasoning in another? 
These questions are answered in the affirmative by 
those who believe in the doctrine of formal discipline. 
According to the faculty idea of mental organization, 
reasoning is a general faculty and a person trained 
to reason in one subject would thereby receive train- 
ing which would cause him to reason well in all sub- 
jects. Until a few decades ago the view prevailed 
that training in certain subjects— Latin, Greek, 
and mathematics generally — would so sharpen the 
intellect that the student could function efficiently 
in the various situations he would meet in later life. 
We know now that what was happening was a kind 
of selection. Only students with superior intellects 
could master the subjects and thereby finish school. 
The advocates of formal discipline did not realize 
that the success of these students later in life might 
be attributed to the fact that they were superior to 
begin with. The classics were undoubtedly taught 
in the main by men of high character and ideals. 
This teaching situation probably accounts for the 
fact that superior individuals were produced. 

As stated before, the idea of faculties of the mind 
is contrary to experimental evidence and modern 
biological concepts. Likewise, studies of transfer 
fail to show that training any one of the so-called 
faculties will produce results which apply with equal 
effectiveness in a new field different from that in 

108 


LEARNING 


which the faculty was trained. Since psychologists 
deny that faculties exist, it is necessary to raise the 
question as to transfer in connection with the func- 
tional concept of the mind. Does training in one 
situation aid the learner in another similar to the 
first? Space will not permit a discussion of all the 
experimental evidence here. The student who de- 
sires to acquaint himself with the original studies will 
find a good treatment in Thorndike’s Hducational 
Psychology. 
In general, psychologists are agreed : 


1. That there is never complete transfer. 

2. That there is practically always some transfer. 

3. That there is or may be transfer of a negative as well 
as a positive type. 

4. That transfer depends upon methods of teaching 
and learning. 


The last statement seems to be of great importance 
for the teacher. 

Norr. A good summary of the view of twenty-four of the lead- 
ing psychologists who were asked certain questions about transfer 


is given in The Reorganization of Mathematics in Secondary Schools, 
The Mathematical Association of America. 1923. 


Spontaneous movements. In the preceding para- 
graphs we have consistently emphasized the fact 
that all behavior has as its basis physiological proc- 
esses. Spontaneous movements are not exceptions 
to this rule. The phrase spontaneous activities in 
reality applies to behavior which is largely deter- 

1Thorndike, E. L. Educational Psychology, Vol. Il. Teachers 


College, Columbia University. 1913. 
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mined by the original nature of the child. Internal 
stimuli are responsible for most of his activities early 
in life. Since we are unable to note in an objective 
way the situations to which the child is reacting, we 
use the term spontaneous. The term implies that 
the activities are not the result of a definite cause. 
This implication is of course not true. It must not 
be forgotten that all responses result from stimula- 
tion. Even though such movements are made as a 
result of internal stimulation they are of service in 
the development of the child in that movements made 
as responses to such stimuli may later be made for 
purposes of adaptation to external ones. Responses 
to external stimuli are probably developed to a large 
extent out of those made to internal stimuli. 


QUESTIONS AND EXERCISES 


1. Illustrate through the use of the fundamental proc- 
esses of arithmetic how elementary skills are integrated 
into larger wholes in learning. 

2. Elaborate on the idea “‘neural pattern.’’ What is 
meant by the “‘unity of the organism’’? What part does 
the nervous system play in unifying the responses of the 
individual ? 

3. Contrast the implications of the words “connections” 
and ‘“‘modifications” as they have reference to what hap- 
pens in the nervous system during learning. 

4. Illustrate the statement, “The environment might 
be conceived of as composed of a series of successive situa- 
tions to which the individual reacts from the beginning of 
its life until its death,” by observing your own behavior 
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over a short period of time and noting how one situation 
leads to another. 

5. What is the meaning of the statement that the only 
way to control the behavior of a child is through a control 
of its environment? 

6. Writea paragraph summarizing the situation-response 
hypothesis. 

7. What difference does it make whether the abilities 
gained in one situation function in another or not? 
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CHAPTER VII 


GENERAL PRINCIPLES OF LEARNING 


Perhaps in beginning this chapter we should 
emphasize the fact that the learning process is a 
unitary one. When we consider attention and 
learning, interest and learning, repetition, or any 
other aspect of the learning process, it must always 
be remembered that this is done because we know of 
no way yet of studying the learning process as a whole 
when dealing with concrete situations. 

In the previous chapter we dealt with some basic 
notions fundamental to an understanding of the 
learning process. In this chapter we shall deal with 
what might be called the principles of learning. 
Strictly speaking, several topics treated in the pre- 
vious chapter might be considered as belonging here. 
Self-activity is certainly a fundamental principle of 
learning because the pupil must be active in order 
to learn. Response is certainly necessary before 
anything can be learned. Different writers list 
somewhat differently the laws of learning. The 
methods of study and the purpose of the writer 
determine the treatment. Our purpose in this text 
is to treat the subject in such a way as to give the 
student an insight into the problems which a teacher 
meets in trying to secure learning on the part of the 
pupil. Our treatment will accordingly be different 
from what it would be had we other purposes in 


mind. 
ks. 
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Trial and error learning. The trial and error method 
of learning is not a special type of learning. It 
merely refers to one characteristic of all human and 
animal learning. In meeting a new or partly new 
situation the individual may make only one of 
several responses in attempting to make adjustments 
necessary for the solution of the problem or difficulty. 
As the individual tries one response after another, 
the unsuccessful responses are gradually eliminated 
until one is found which gives a satisfactory relation- 
ship to the situation. If the situation alters but 
slightly, probably because of previous learning, new 
adjustments may frequently be made without trial 
and error. 

For example, in drill with simple combinations in 
addition, a young child was given 3 + 4 after she 
had previously learned the sum of 1+ 1; 2+ 2; 
3+3;4+4;5+5;6+6; and7+7. Before 
these were learned she was tried out on the combi- 
nations 2+ 8, 3+ 4,4+ 5, etc. She was able to 
guess only one or two of these and rarely guessed 
correctly the second time. After the foregoing com- 
. binations had been learned, she rarely missed a 
combination totaling less than 14. Her learning 
experiences with 2 + 2, 4 + 4, etc., seemed to have 
given her points from which she could work. She 
had received no drill in subtraction but said that 
3+ 4 is 1 less than 4+ 4, or 7. The principle 
of trial and error did not apply because she had 
gained sufficient insight or had learned how to 
proceed step by step until the answer was given. 
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The combination 3+ 5 was handled in terms of 
4+ 4. 

Trial and error learning is characteristic of all 
early learning. Later the student, because of prin- 
ciples and rules which he has developed, may go 
ahead with his work until the particular thing be- 
ing learned is mastered. This characteristic of the 
learning process is found from the simplest phases of 
motor learning to the most complex types of mental 
behavior where the individual is dealing with ideas, 
memories, and other mental processes. 

If the student has not had occasion to extract the 
square root or the cube root of a number for some 
time, he will find it helpful to do this, since the work 
will furnish an illustration of how one process after 
another is tried until the correct one is found. As 
another illustration of how some method of work is 
discovered through trial and error, suppose it is 
required to square 2.5, 3.5, 4.5, and so on for a series 
of numbers. The squares of course run 6.25, 12.25, 
20.25, etc. Many students are able without instruc- 
tion to develop a method of finding the squares of 
numbers like these, if they have occasion to do much 
work of this nature. 

Good teaching has definite goals in view. By limiting 
trial and error methods the teacher facilitates learn- 
ing. This is brought about by giving definite assign- 
ments and making the goals of learning more objec- 
tive. However, it must not be inferred that children 
should not be allowed to find out things for them- 
selves through experimentation. 
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Random movements. Random movements are gen- 
erally discussed along with spontaneous movements 
and trial and error learning. We have seen in a pre- 
vious section that, strictly speaking, there are no 
spontaneous movements. Using the term as apply- 
ing to movements made early in life as a result of 
internal stimulation, we may say that some random 
movements are a result of spontaneous movements. 
Random movements are movements — unnecessary 
for purposes of adjustment — made in connection 
with responses to situations. Not only are they 
unnecessary but they may be a hindrance to economi- 
cal work. Such movements may lead to adjustment 
but they do not afford the most direct one. An 
illustration of this fact lies in silent reading. Not 
only are random movements made but random 
mental processes also occur. Good methods of 
learning demand that we learn to select the appro- 
priate responses which lead in a direct way to the 
solution of problems. ‘‘Clear ideas’ is a term we 
apply to a condition in which the mental processes 
of the individual are not hampered by irrelevant ones 
unrelated to the things under discussion. 

Contiguity. The laws of learning were formerly 
stated as contiguity, similarity, and contrast. Most 
writers have reduced these to contiguity alone. First 
the ideas of contiguity should be stated and then the 
reasons given why similarity and contrast are no 
longer included. According to the law of contiguity, 
when two situations have been experienced together 
they tend to become associated so that when one is 
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experienced again there is a tendency for the other 
to be recalled. This law does not always hold, but 
there is a marked tendency, when two things have 
been experienced together or in close succession, for 
either, if experienced again, to revive memories of 
the other. Similarity and contrast seem to be but 
special cases coming under the head. of the law of 
contiguity. Two things appear similar only when 
we compare them, and when they are compared they 
are experienced together. Thorndike states the law 
somewhat differently when he tells us in effect to 
experience together the things which belong together 
and not to experience together things which are 
not to be learned in connection with each other. 
Two things occurring together which have a high 
degree of similarity or contrast are probably learned 
more readily on the average than when these condi- 
tions are not present. 

The law of contiguity not only holds for two 
processes when occurring together, but it also holds 
under certain conditions for an occasion when two 
different kinds of mental processes are taking place. 
The question can always be raised as to whether the 
reaction is congruous with other previous mental 
processes. If not they can hardly occur together. 
The mere fact that two processes take place in tem- 
poral or spatial order is no guarantee of contiguity. 
However, things so happening are more likely to be 
associated; yet they may not be. The idea that 
learning is conditioned by our past experiences is one 
which is of the greatest importance for the teacher. 
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Experience and learning. The teacher should fre- 
quently ask herself the question: How does this 
information which the child is to learn fit in with 
his previous activities? Anything to be learned 
by the pupil should be so arranged as to be possible 
of integration into past experience or the particular 
past experience should be added to until this integra- 
tion is possible. This is not saying that everything 
must be made easy or even interesting. It is to be 
remembered that teaching is not only presenting 
things to be acquired by the pupil but it sometimes 
means getting the pupils ready for an experience by 
first adding to the fund of habits and skills which 
they already possess so that what is presented can 
be learned in the best possible way. Teaching has 
been referred to as the process of manipulating situa- 
tions so that pupils will react to them in desirable 
ways. Carrying this idea a little further, teaching 
would mean the manipulation of both the present 
and the past experiences of the child in such a way 
as to secure certain desired results in the child. This 
is sometimes spoken of as the Law of Assimilation. 

Attention and learning. The ability of a pupil to 
learn depends among other things on how well he 
can limit his activity to the particular thing to be 
learned. The ability of a pupil so to limit his reac- 
tions is spoken of as his ability to attend. The 
power of an individual to be active about a problem 
with his activity limited to that problem indicates 
a high degree of attention and intelligence. ‘Intelli- 
gence and attention cannot be separated. Learn- 
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ing does not take place without both. Strictly 
speaking, when awake we are always attending to 
something. If the pupil is inattentive to the class 
activity this simply means that he is attending to 
something else which is of greater interest to him. 
One of the chief reasons for failure in school is that 
the children are unable to attend to the tasks as- 
signed. Failure is often due to the inability to con- 
centrate. This is the result of the formation of poor 
habits or the lack of habits of attending. In his 
activity the pupil is unable to remain with the prob- 
lem before him but jumps from one situation to 
another. We generally speak of such a condition as 
divided attention. The remedy in a case of this 
kind lies in training in concentration. Concentra- 
tion might be viewed as attention in a series of suc- 
cessive situations dealing with the same problem or 
related problems. When a child concentrates on a 
problem he attends first to one detail and then to 
another, disregarding extraneous stimuli. The child 
who is thus unable to control his attention wanders 
from situations dealing with the materials under 
consideration to others which are foreign to them. 
Training in concentration can best be given after 
the pupil has been thoroughly studied. Self-con- 
sciousness, lack of self-confidence, poor habits of 
work, emotional habits, and many other causes 
which make for poor ability to attend might be 
enumerated. To correct inattention the cause must 
first befound. Frequently activities other than those 
of the school seem more worth while to the pupil. 
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In a case of this kind the outside interest must be 
located and an effort made to relate school work to 
the interest in some way. Where the pupil has a 
lack of self-confidence or is self-conscious, practice 
in attending should be afforded under proper condi- 
tions. The ability to concentrate must be con- 
sidered from the learned viewpoint as well as from 
the hereditary. Definite practice must be provided 
if the pupil is to develop this ability which is con- 
sidered one of our most important educational out- 
comes. Before providing situations for the purpose 
of developing the ability to concentrate, the teacher 
should find what interests the pupil already has. 
These interests should be utilized in school situations 
to the fullest. 

The ability to attend is itself a growth. The young 
child is able to attend but for a short period of time. 
As he comes in contact with people and things he 
gradually builds up such habits that by the time -he 
reaches school he has acquired the ability to attend 
to a number of things for a longer period of time. 
In most cases he, at this stage, gives attention pri- 
marily to those things which are of more immediate 
interest and that have to do with the satisfying of 
his original desires. The school must take him with 
his abilities developed as they are and carry them 
further by building up habits of concentration over 
a longer period of time and for problems which have 
no immediate goal. In other words, the school 
helps the child form the habit of giving attention 
to problems which have more remote rewards as 
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well as to those which have immediate ones. The 
ability to give attention to more remote goals is a 
sign of good training. 

Attention, interest, and learning. Attention and in- 
terest cannot be separated. Interest is dynamic and 
determines to what we pay attention. Interest is 
the feeling side of the reaction to which we give the 
name attention. Things which we can do, which fit 
into our previous experience, which are in harmony 
with our innate tendencies are said to be interesting. 
Interest and attention have been classified in many 
ways. For practical purposes they may be classified 
as original or acquired. A similar classification is 
sometimes made, using the terms ‘‘primary,” to 
denote original interests, and “‘secondary,”’ to denote 
those acquired. As stated elsewhere, the difference 
between original and acquired behavior must be 
considered as one of degree only. Strictly speaking 
all acquired behavior must also be considered origi- 
nal in that it develops out of hereditary potentiali- 
ties. Acquired interests and ability to attend grow 
out of original ways of reacting which we call pri- 
mary interest and attention. 

Primary interest and attention are always but parts 
of a reaction to the same situation. These different 
aspects of the same behavior of an individual toward 
the same thing cannot be separated in reality. The 
person reacts in a unified way toward a situation 
which arouses behavior. Only for purposes of analy- 
sis may we separate attention and interest. Things 
which are originally interesting receive primary 
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attention. In like manner, things to which we 
spontaneously attend are of primary interest. 

Originally, only those things to which man has 
inherited a tendency to respond are given primary 
interest and attention but, as learning takes place, 
we build habits of interest and attention which are 
aroused by various situations, We are frequently 
unable to see in the child or adult any connection 
between acquired behavior and original behavior. 
The interest in a subject may have been built up in 
a very roundabout way. Interest in a situation 
which is apparently very remote from one to which 
the child reacts:in a primary way may become as 
dynamic as were the primary interests out of which 
it grew. As learned behavior becomes more and 
more habitual it tends to take on all the characteris- 
tics of original behavior. Thus secondary attention 
and interest tend to become as potent for behavior 
as primary. 

If we expect the pupils to be interested in the work 
of the school the problems must be connected with 
their primary interests either original or acquired. 
Generally, it is relatively simple to connect school 
work with things in which the pupils are already 
interested. Except to pupils who have had training 
of a very inferior nature, most problems have points 
of interest to which the child will respond with pri- 
mary interest and attention. It is the business of 
the teacher to find these points of interest for each 
child and connect them appropriately with the work 
of the school. 
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Practically all pupils reach stages in the learning 
of any subject where the materials become dull and 
uninteresting. This often happens because children 
have a tendency to work at the most interesting 
things first and neglect problems less interesting. 
The teacher can be of great help at this time by 
giving new incentives for work, by providing new 
methods of approach, by enlarging the horizon of 
the pupil through the use of additional materials. 
The teacher should watch for signs of the lagging of 
attention and interest. Pupils should be trained to 
take an interest in completing a task in a thorough 
way. If this is done attention will be given to unin- 
teresting parts of the task because of interest in pro- 
ducing a completed assignment. 

Previously it was stated that secondary attention 
tends to become primary under certain circumstances. 
Not only does the teacher desire that the pupil 
build up habits of knowledge and skill but also habits 
of feeling with respect to the things taught. Learn- 
ing takes place under the most favorable conditions 
when the pupil has reached a point in his training at 
which secondary attention and interest tend to take 
on the characteristics of primary. In this stage of 
his education, things which formerly required effort 
for concentration and which had to be motivated 
in various ways by the teacher now become so 
inherently interesting as to need no outside motivat- 
ing factors. The pupil who concentrates on the 
work of the school because he has reached a point 
in his training where this is made possible through 
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interest spends not less effort but more. The 
effort here, however, has more direct bearing on 
accomplishment because it is not spent in useless 
ways. One of the first tasks of the teacher, in point 
of importance, is to train pupils so that they will 
develop an inherent interest in the work of the school. 

Attention and interest as an end in education. One 
of the aims of the school should be to develop the 
ability to give voluntary, or secondary, attention. 
The child must not only be trained so as to have a 
large number of interests but he must be so trained 
that he is able to attend to the various problems he 
meets in life and to secure pleasure in their successful 
solution. This does not mean that the child must 
be forced to attend to a number of hard tasks for the 
purpose of receiving training in concentration. It 
does mean that the child must learn to find joy in 
being able to meet difficult situations in life and to 
master them for some worth-while purpose. He 
must learn to find interest in any problem which is 
related to the larger aims he has in working. Pupils 
should be so taught as not to expect to find situations 
dull and uninteresting but stimulating and full of 
unknown possibilities which are to be related to larger 
purposes. 

Immediate aims are overemphasized in school to 
the neglect of more remote ones. In order to be 
ultra-practical our schools are too prone to emphasize 
minor and present relationships to the neglect of 
larger and more general ones. The school is thus 
likely to turn out pupils who have a narrow, cramped 
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vision as to themselves and their relation to the 
problems of everyday life. To train pupils to be 
interested in a problem not because it is easy or hard 
but because it is worth while and because its solu- 
tion leads toward some worthy goal is a task which is 
deserving of the teacher’s best efforts. 

The ability to concentrate so as to secure informa- 
tion must not be overlooked as an educational objec- 
tive. ‘Too often we are so much concerned with the 
materials to be learned that we lose sight of the fact 
that training means habit formation for which the 
materials are chiefly useful in that they furnish 
opportunities for pupil activity which leads to habit. 
To develop the ability to find interest in one’s task 
and to give forced attention to a problem because 
some relationship can be seen between it and a more 
remote goal is a worthy undertaking in itself. Too 
much emphasis cannot be placed on the fact that 
education consists in acquiring such abilities. The 
school should take as one of its chief tasks the train- 
ing of pupils in the habits of concentration as far as 
the native equipment of the pupils will allow. Habits 
of interest and attention are ends in themselves as well 
as means to other desirable educational objectives. 

Not only should pupils be trained to have a large 
number of interests but also to have good habits of 
giving attention and building up interests. Often 
when a pupil has seen a new point or relationship in 
a situation the work of the school is so organized that 
it breaks into the activity which is thus taking place. 
Also the method of the teacher in securing interest 
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and attention may be of the poorest type. A good 
teacher directs the work of the school in such a way 
that the pupils are alert and understand the directions 
and instructions the first time they are given. Giv- 
ing directions to children over and over or repeating 
questions encourages slovenly habits on the part 
of the pupils. One type of training in secondary 
attention and interest is to teach pupils to expect 
questions, directions, and assignments to be given 
once only. Pupils frequently give little attention 
because they know that the teacher will repeat a 
number of times. Unless directions are too long 
and complicated, pupils should be expected to get 
them the first time they are presented. If repetition 
is necessary, it should not be for the sake of giving 
the children another chance to pay attention but for 
the sake of clarification and insight. 

The span of attention and learning. Teachers are 
coming to recognize more and more that the most 
important element in the teaching situation is a 
knowledge of the human organism which is being 
taught. In presenting any material of instruction 
to children an important fact to know is the span 
of attention for children of that particular age and 
how children differ in this trait. Table XIX shows 
the span for digits for children of different ages. It 
will be noticed that for this type of material the span 
of attention is much less for young children than for 
older. For other types of material the same ratio 
probably does not hold, but there are large differ- 
ences. In presenting material to children, whether 
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oral or written, the span of attention must always 
be considered. Materials should be so broken up 
and grouped as to be apprehended by the pupils. 


TasBte XIX. SwHowine Span For Digits ror CHILDREN OF 
DIFFERENT AGES! 


AGE 8 9 10 


30 
8.6 


No. Cases 8 |13 /19 [86 |41 |42 |47 |72 | 66 |50 
Average Span | 6.6| 6.7) 6.8) 7.2| 7.4} 7.3] 7.3} 7.7| 8.| 8.6 


An untrained teacher is apt to overlook differ- 
ences which exist between the pupils and herself. 
Kennedy-Fraser * calls attention to the fact that 
children pay more attention to thé words used in 
giving directions than do adults. Adults tend to 
pay attention to the meaning of a statement while 
the child attends to the words used. By attending 
to the meaning the older child or adult is thus able 
to grasp much more than the younger child who 
attempts to remember the specific words. This 
tendency on the part of the younger pupil, together 
with his shorter attention span, makes it difficult for 
him to grasp instructions and materials which the 
older readily: understands. The work of the school 
must be so arranged as to be capable of being appre- 
hended by the child for whom it is intended. How- 
ever unpsychological it is to give materials in such a 

1Whipple, G. M. Manual of Mental and Physical Tests, Complex 
Processes, p. 172. Warwick & York, Inc. 1915. 

2 Kennedy-Fraser, David. The Psychology of Education, p. 65. 


Methuen and Co., London. 1923. 
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way as to be beyond the abilities of the child, 
oversimplification is equally bad. The writers have 
known teachers who underestimated the abilities of 
their pupils and who consequently, in presenting 
materials, oversimplified the matter, thus developing 
poor habits of attention and a feeling that the work 
of the school was mere play and unworthy of one’s 
best efforts. A teacher should study the abilities of 
the children and plan the activities accordingly. 

Perceptual learning. This topic refers chiefly to the 
child’s learning in its earlier stages. The infant 
is born with sense organs which make it possible for 
him to receive stimulation both internally and from 
the things about him. The nature of the world of 
the infant is a fascinating topic. How things appear 
to him we do not know because our earliest experi- 
ences are lost to memory. However, we know from 
the observation of children that the child very early 
begins to distinguish persons and things about him. 
He begins to select moving and bright objects from 
what probably appears as a general vague back- 
ground and he reacts to these. Gradually, he learns 
to distinguish persons from things. As he grows 
older these specific situations acquire more and more 
meaning for him, so that by the time he is able to 
walk many of the objects in his immediate environ- 
ment have meaning for him. Also things have be- 
come more or less localized and he has built up an 
elementary notion of distance and time. 

Perceptual learning also refers to acquirements 
in more complex and artificial situations, that is, 
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in situations which have been especially arranged in 
order to give the child an opportunity to react to 
materials. Much of the experimental literature 
treats of perceptual learning because the learning 
of new materials presented to the individual through 
the sense organs is studied more easily than learning 
involving the reorganization of materials already 
learned. Learning which involves the manipulation 
of ideas, memories, and similar thought processes is 
generally called associative learning. Economical 
methods of learning discovered in experiments on 
perceptual learning undoubtedly apply to associa- 
tive learning as well, since there is no essential 
difference between the two. 

Instincts and learning. All learning is based directly 
or indirectly on original ways of reacting. These 
original ways of acting are generally called instincts. 
In order to clarify our ideas concerning the relation 
between instinct and learning, a definition and a 
discussion of instincts are given here. The term 
instinct is used in this text with the following mean- 
ing. An instinct is an inherited tendency to react 
more readily in certain ways than in others, when 
certain situations are present. It must be con- 
sidered merely a tendency to act. Because of the 
structure and constitution of the organism it is able 
to react more readily in certain ways than in others. 
Should the appropriate stimuli not be present, the 
organism will develop ways of reacting which are 
less characteristic. Thus the reactions themselves 
must be considered as learned. Instinctive acts 
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are not perfect at first but are made so through 
practice. It is very hard to separate instincts from 
early acquired habits. In fact, for practical pur- 
poses it is doubtful whether the attempt is worth 
the effort. For scientific purposes, however, it is 
highly desirable that we know just what the child 
has received from his heredity and what from his 
environment during the first year of his life. Habits 
are more secondary, that is, are built upon instinctive 
activity. Instincts in contrast might be considered 
primary since they are regarded as original tend- 
encies to activity when certain stimuli are present. 

In studying instincts we often contrast those. 
possessed by children and those possessed by lower 
animals. The instincts of lower animals seem to be 
more definitely fixed than those of man. If we con- 
sider only fixed responses, the child is much more 
poorly equipped at birth for survival than are the 
young of most other animals. However, if we con- 
sider the number of inborn tendencies to react in fairly 
definite ways to various stimuli, the child’s instinctive 
heritage is enormously richer and more complex than 
that of any other animal. It is sometimes dangerous 
to apply facts learned in studying one species to the 
behavior of another. We should distinguish between 
the less modifiable instincts of the lower animals 
and the more modifiable ones of man. The inborn 
tendencies of man are just as much a result of his 
heredity as are the inborn tendencies of lower ani- 
mals of their heredity, but in man they differ in being 
less fixed and capable of great modification. 
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Since man’s instinctive heritage is modifiable, it 
is often hard to distinguish between instinct and 
habit. Different workers furnish lists of instincts 
which are so unlike as to be hardly comparable. All 
psychologists probably agree that there are inborn 
tendencies to feel and act in certain ways when the 
organism is confronted with certain stimuli, but, 
when an attempt is made to catalogue these tend- 
encies, wide differences of opinion are revealed. 
Thorndike! calls attention to the fact that man’s 
original responses may be classified in several ways. 
The purpose of the writer will largely determine the 
grouping. Thorndike’s? list, which is one of the best 
and is widely quoted, is arranged in terms of responses 
as follows: 


1. Those resulting in sensitivities. 

2. Those resulting in attention. 

3. Those resulting in gross bodily control. 

4. Those resulting in food-getting and habitation. 

5. Those resulting in fear, fighting, and anger. 

6. Those resulting in human intercourse. 

7. Those resulting in satisfaction and discomfort. 

8. Those resulting in minor bodily movements and cere- 
bral connections. 

9. Those resulting in the emotions and their expression. 

10. Those resulting in consciousness, learning, and re- 

membering. 


Attention should be called to the fact that a given 
situation might call for a response including a num- 


1 Thorndike, E. L. Original Nature of Man, pp. 11, 12. Teachers 
College, Columbia University. 1913. 2 Ihid., p. 48. 
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ber of the responses listed above. For instance, no 
situation would call for attention alone. 

Instincts might also be classified in terms of situa- 
tions which call for original behavior. In this case 
the instinct would be named according to the situa- 
tion calling forth the behavior. In one sense man’s 
total environment might be classified into somewhat 
similar situations which call for somewhat similar 
responses. ‘‘Instinct”’ refers to the fact that man 
has inherited a tendency to learn more readily: how 
to react to certain situations one meets in life than 
to others. 

A most important principle in education is to make 
use of these inherited ways of reacting which include 
interest, attention, emotion, motor behavior, and so 
on. These are generally spoken of as primary inter- 
est or as primary or spontaneous attention. We 
have no similar terms for inherited forms of motor 
behavior. ‘The term instinct itself is used by some 
writers to denote original motor behavior while the 
term emotion is used so as to include the correspond- 
ing mental behavior. It must be remembered that 
in thus speaking of behavior we are not implying 
that there are two kinds of behavior. Mental and 
motor behavior are but two aspects of the same thing, 
namely, the attempt of an individual to adapt itself 
to stimuli. 

Habit and learning. The relationship which exists 
between habit and learning may be considered from 
two points of view. How have habits been ac- 
quired? And, after certain habits are fixed, how do 
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they condition further learning? In regard to the 
first question, habitual behavior has been built upon 
instinct in accordance with the principles of learning. 
Through activity characterized by the trial and error 
phenomena and because of the operation of the laws 
of habit fixation — contiguity, assimilation, recency, 
frequency, intensity, etc. — the individual gradually 
develops a rather stable response to a situation to 
which his original behavior in itself is unable to make 
adequate adjustments. Thus habits are developed 
because man’s inherited modes of responses are often 
inadequate in making adjustments. Habits are 
built upon, or rather develop out of, more primitive 
responses. In the case of habitual movements, as 
walking, they grow out of so-called random and spon- 
taneous movements. Movements in walking are 
at first made with great effort. If the child is walk- 
ing and some other situation is presented to which 
he reacts he immediately, unless the process is well 
on the way of becoming merely a mechanical one, 
loses control of the codrdinations necessary for walk- 
ing and sits or falls down. Gradually, the codrdina- 
tion becomes so firmly established that he is able to 
direct his attention to other things and at the same 
time continue to walk. 

Habit, however, must not be considered as purely 
motor. There are many mental ways of behaving 
which become as firmly established and as uniform 
in response as physical habits. How one regards 
himself, the confidence he has in himself, his inde- 
pendence of thought, his freedom from bias, his 
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sensitiveness to the opinions of others, and many 
other habits might be listed. In fact, one’s success 
or failure in life is largely a result of such habitual 
ways of reacting. Certain characteristics which we 
admire, as open-mindedness, fairness, good methods 
of studying, are habitual. 

Habits are important in that they free the indi- 
vidual for higher types of responses. As an indi- 
vidual goes through life, habits are gradually built 
which make for adjustment in a fairly automatic 
manner, leaving the individual free to attend to new 
situations and to develop habitual methods of meet- 
ing these. In this way habits come to be built upon 
habits. Elementary processes which have become 
habitual constitute, together with instinctive be- 
havior, the foundations upon which other habits 
are laid. In language the child goes from words and 
phrases to whole statements. Mental habits may 
become very complex in that they consist of an organ- 
ization and development of many more simple ones. 

Not only is it important that the teacher under- 
stand the principles of habit formation in order to 
arrange the learning process so that habits will be 
formed in the most economical manner, but she 
must understand the part habit plays in the life of 
the pupil. Habits may not only be helpful and of 
advantage to the individual, but they may be harmful 
and inhibitory of progress. Education is largely 
concerned with the guidance of the individual into 
the kinds of habits which will lead to greater develop- 
ment. It not only includes the development of 
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habitual interests, habits of concentration, and 
others which make for growth along definitely se- 
lected lines, but education must see that habits 
which make for close-mindedness, prejudices, and 
similar undesirable attitudes which make for the 
status quo in an individual’s life are not developed. 
In general, all forms of propaganda have as their 
goals the shaping of an individual in a certain way 
which the propagandists desire. The teacher must 
guard against such influences in the school because 
they generally make for habits of close-mindedness. 
There is a tendency for pupils to regard the materials 
given by the teacher or the text as final. The stu- 
dents should be taught in such a manner as to develop 
habits of first examining and evaluating materials 
before accepting them. Teachers should not fall 
into the habit of regarding their own opinions as 
final or authoritative. Only facts based on experi- 
mental evidence should carry the weight of authority. 

The goal of habit formation, then, is to help the 
individual acquire control of himself so that he will 
react to a larger and larger number of life’s situations 
in a habitual manner and at the same time see that 
the acquirement of these habitual modes of behavior 
do not condition him in such a way that he is no 
longer able to continue to modify his actions. Habit 
formation for growth and modifiability should be the 
aim of education. The method of attaining this goal 
lies in the formation of no habits which will pre- 
vent the formation of other desirable ones. Habitual 
interests, self-examination for prejudices, habits of 
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examining assumptions, and habits of a similar na- 
ture are just as important for growth as many of 
the more definite ones for which we have extended 
drills in school. The habit of forming habits is a 
worth-while objective of education. 

Frequency and learning. The relation of the fre- 
quency of a response to learning has generally been 
stated as a law which assumes that learning is pro- 
portional to the number of times the thing to be 
learned is repeated. The explanation of the common 
assumption that repetition tends to fix a response 
lies not in the fact that mere repetition causes a 
fact to be learned but rather that, when a situation 
is reacted to again and again, opportunities are 
presented for integrating the present experience with 
former experiences. Repetition itself probably has 
nothing to do with learning. On the other hand, to 
react a second time to a situation does provide an 
additional opportunity for the assimilation of the 
reaction in terms of those made earlier. During 
repetition the learner is frequently made to add to 
former experiences in order to have a basis with 
which the present ones are linked. This is an im- 
portant fact and here the teacher can be of great 
help to the pupils by seeing that the proper basis 
has been provided for drill work. 

All this of course is not an argument against drill. 
Drill is highly valuable but the emphasis must be 
shifted from mere repetition to an active search for 
relationships. These relationships are to be found 
in the materials already learned. The teacher is 
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charged with the duty of providing sufficient drill, 
but the exercises must not be mere blind mechanical 
processes. The ability of pupils to gain an insight 
into the total situation into which the drill materials 
will fit is necessary and teachers must be sure that 
the students have a sufficient background of experi- 
ence before any drills are undertaken. 

Recency, intensity, and primacy. These factors are 
almost always listed as laws of learning. They are 
undoubtedly fundamental as secondary laws. The 
law of recency states that if a number of things have 
been experienced with let us say a certain object, other 
things being equal, the one most recently experi- 
enced with the object will be recalled when the 
object is presented again. The law of intensity on 
the other hand states that, all things being equal, the 
one experienced with the object in the most intense 
way will be recalled. The law of primacy holds that 
under similar conditions, that is, other factors being 
equal, the thing will be recalled which was first 
experienced with the object. 

It is not to be concluded that learning at one time 
is primarily a result of one law, at another time of 
another, and so on. ‘These factors probably never 
operate entirely independently of each other. They 
must always be considered as only special aspects of 
experience. The danger for the teacher lies in the 
fact that thése factors are often considered as special 
laws of learning and emphasized without due regard 
to the integration of the present experience into that 
of the past. The individual is a unit in behavior, 
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and material to be learned must be considered not in 
the light of some special aspect of experience but in 
its totality. . When any special aspect of learning 
is used for purposes of quick learning, the goal must 
determine what further is needed. If the learning 
is for temporary purposes, special devices are prob- 
ably justifiable, but if it is to be permanent or to 
function in many situations, insight into additional 
relationships must be developed. This means con- 
necting the thing to be learned with larger wholes. 
For illustration, a poem may be learned because it is 
suitable in the introduction of a speaker at a dinner, 
but if it is to be retained and made useful in general, 
it must be made to fit into a larger relationship. 
Forgetting. In terms of amount, forgetting takes 
place rapidly immediately after a thing has been 
learned and more slowly as time goes on. The 
experiments which have been made by Ebbinghaus, 
Lyon, Cuff, and others dealt with nonsense syllables 
or other materials which had little relation to the 
general environment of the subject. Consequently, 
materials learned in the experiments did not take 
on that warmth of meaning which is acquired when 
things are learned because there is a general need 
for them. Forgetting under such circumstances 
would probably be more rapid but the results secured 
should apply in general to situations in which sense 
material is learned. Ebbinghaus! found that he 


1 Ebbinghaus, H. Uber das Gedachtness. 1885. Translated by 
Ruger, H. A. Teachers College, Columbia University, Educational 
Reprints, No. 8. 1913. 
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forgot approximately 42 per cent of learned nonsense 
material in 20 minutes, 56 per cent in 60 minutes, 
66 per cent during the first day, and 79 per cent dur- 
ing an interval of 30 days. Cuff,' using a large num- 
ber of subjects, found that no general statement could 
be made as to the amount which a subject would for- 
get. Intelligence and other factors enter into the 
process of forgetting as well as into the process of 
learning. Undoubtedly, however, materials which 
have little relation to the child’s everyday experi- 
ences and for which it is hard to develop meanings 
are forgotten more rapidly than those which are more 
in line with his common experiences and which carry 
meanings. Materials are probably never entirely 
forgotten. In the case of nonsense syllables, all the 
syllables may apparently be lost to memory and yet 
the individual remember the experience he had in 
memorizing them. However, even though the experi- 
ence seems completely lost to memory, it probably 
is not lost completely to the organism in that all 
later adjustments are in part conditioned by earlier. 
An experiment dealing with nonsense syllables need 
not be remembered at all in the sense that the 
organism can consciously recall any of the events 
connected with the experiment, yet such an experi- 
ment would without doubt influence one’s attitude 
toward experimental work in general. In the main, 
our attitudes, purposes, ideals, and so on are the 


1Cuff, Noel B. “Relation of Overlearning to Retention.” George 
Peabody College for Teachers, Contributions to Education, No. 43. 
1927. 
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results of many experiences most of which we are 
now unable to recall. 

Forgetting is of value in the learning process. 
It is well that many of the details of our experiences 
are forgotten. Only those things are remembered 
which are definitely integrated into the past experi- 
ences of the individual. This may or may not be 
of a conscious nature. If it were not for forgetting, 
the individual would be hampered by being com- 
pelled to attend to an endless multitude of unimpor- 
tant details. 


QUESTIONS AND EXERCISES 


1. Visit a class in handwriting in the lower grades. 
Do you find examples of trial and error learning? 

2. List other examples of trial and error learning which 
you have found in your observations in the elementary 
grades. Give illustrations from your own experiences 
which show trial and error learning. 

3. Illustrate the point that similarity and contrast 
may be treated as special cases of contiguity. 

4. In visiting classes in the elementary grades observe 
and record instances of perceptual learning. 

5. Illustrate from observation in the elementary grades 
the method used in beginning a new subject or topic. 
Were the existing interests of the children considered? 

6. Name ten things in which it is desirable that children 
develop permanent interests. 

7. Select two texts in general psychology and contrast 
the lists of instincts given. 

8. Illustrate the réle of habit formation in the develop- 
ment of the efficiency of an individual. 
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9. Many educators speak of learning through self- 
activity. Try to determine just what is meant by such 
a statement as “learning should be based on the self- 
activity of the child.” Does the statement imply that 
learning might take place through some other type of 
activity? 

10. State in a few words what is meant by insight. 
Does it mean the same thing as sensing relationships? 
Give a situation in which a child in dealing with a school 
problem apparently grasps the significant elements or has 
insight. 

11. Why is it important to inventory the experiences 
of beginning children before attempting to guide them in 
learning? Do you get an idea of what is meant by experi- 
ence? Attempt to state orally just what the term means 
to you. 

12. Illustrate why attention and interest should be 
considered an educational objective as well as a means 
to an end. 
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CHAPTER VIII 


SPECIAL ABILITIES AND DISABILITIES IN 
LEARNING 


The problem of general and special abilities. The 
question as to whether a person’s sum total intel- 
lectual endowment is composed (1) of a general 
ability which may function in many ways, or (2) of 
a number of specific abilities each of which functions 
in a more specific way, or (3) a general ability plus 
numerous specific abilities is of practical impor- 
tance. Spearman! has maintained that there is a 
general factor which enters into all performances 
plus a specific factor for each particular performance. 
This is known as the two-factor theory. On the other 
hand, Thompson ? and others have taken the posi- 
tion that abilities are specific and have denied that a 
general factor exists. Thompson calls attention to 
the fact that Spearman’s general factor represents 
that part of one’s ability, the general level of abili- 
ties, from which the special abilities seem to rise. 
However, as he thinks, this general level merely 
represents the general correlation that one would 
expect to find between all of an individual’s many 
different abilities. 

Most if not all of our tests of mental ability at- 

1Spearman, C. The Nature of ‘Intelligence’ and the Principles 
of Cognition. Macmillan & Company, Limited, London. 1923. 


2 Thompson, Godfrey H. Instinct, Intelligence, and Character. 
Longmans, Green and Company. 1924. 
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tempt to find a kind of average for an individual’s 
abilities. Thus, in the Binet-Simon Scale the tests 
are selected so as to test a large number of abilities. 
As a rule, success on one test of the scale is worth as 
much as success on another. The scale more or less 
finds an average of the various abilities of the child 
examined. The I.Q. is to be considered as a meas- 
urement of a large number of abilities. It is not to 
be considered as a measurement of a single ability. 
Two children therefore who have the same numeri- 
cal I.Q. may have and often do have quite different 
abilities. Most intelligence tests do not, however, 
attempt to measure all abilities but are constructed 
so as to measure what might be called school intelli- 
gence. Since this is true, children with the same 
numerical I.Q. may not vary so widely in school 
intelligence as they do in other abilities not meas- 
ured by intelligence tests. 

The meaning of special ability. When any num- 
ber of tests are given to a group of children, they 
will as a rule show wide differences in ability on the 
various tests. Not only will the group as a whole 
show differences in the various tests, but from test 
to test the individual will show differences. Thorn- 
dike! states that the total range of man’s abilities 
may be listed under three types: abstract, mechan- 
ical, and social. In a similar way Burt? has named 


1Thorndike, E. L. “Intelligence and Its Uses,” Harper’s 
Magazine, Vol. 140, pp. 138-32. 1919. 

2 Burt, Cyril. ‘The Distribution and Relations of Educational 
Abilities,’ The London County Council. P.S. King and Son, Limited. 
1917. 
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four groups of abilities determined on the basis 
of degree of correlation. He lists an arithmetic 
group; a manual group composed of handwork, 
drawing, and writing; a linguist group composed 


Figure 5. To In.ustrate THE Speciric RELATIONS BETWEEN 
THE CHIEF SUBJECTS OF THE SCHOOL CURRICULUM 
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of reading and dictation; and a group composed 
of history, geography, science, and composition 
which he calls the composition group. The last 
two groups seem to be more closely related to each 
other than to either of the others. Figure 5 is used 
by Burt! to illustrate the relations he found be- 


1 Burt, Cyril. Op. cit., p. 59. 
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tween the chief subjects of the school curriculum. 
Brown,! in a rather thorough study which sum- 
marized the work of others as well as his own, found 
that abilities could be grouped in terms of the de- 
gree of correlation. His data seem then to con- 
firm the position of Thorndike and Burt. 

From the viewpoint of training, individuals may 
be looked upon as made up of a large number of 
habits, attitudes, feelings, and the like. To say 
that two pupils have such a special ability in a school 
subject as to cause them constantly to score twenty 
or more points higher in that subject than in other 
subjects which are not closely related to it does not 
mean that the special ability of the one pupil is the 
same as that of the other. In other words, special 
abilities cannot be considered as either simple bio- 
logical mechanisms or as simple processes resulting 
from environmental influences. Special abilities or 
disabilities, apart from general intelligence, should 
be considered as a group of good or poor habits, atti- 
tudes, and interests, built of course upon inherited 
factors. These factors probably may in turn be 
general or more specific, or both. Thus, if ability 
in music is based partly upon good auditory imagery 
and memory, a person possessing these inherent 
characteristics may have developed such habits, 
skills, attitudes, and interests that we now say that 
he has special ability for music. 


1Brown, A. M. ‘The Unevenness of the Abilities of Dull and 
Bright Children,’’ Teachers College, Columbia University, Contribu- 
tions to Education, No. 220. 1926. 
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A person who has apparently good ability for a 
subject at one time may at a later period appear not 
to have equally good ability for the subject because 
the subject is really not the same. In other words, 
mathematics in the early grades is a vastly differ- 
ent subject from mathematics in the university. 
As one progresses from the grades to the university 
his habits which made him fail or succeed in early 
years may change. The same inherent ability is 
present but the way in which that ability functions 
may have changed; that is, the attitudes and habits 
which have been built upon it in later years may be 
different from those of earlier. 

Causes of special abilities and disabilities. The work 
of Mendel, Weismann, and others in the field of 
genetics during the nineteenth century very pro- 
foundly influenced thought concerning ability. 
From Mendel’s' experiments the theory that hered- 
ity is a question of unit traits was developed. He 
showed that in garden peas certain traits were passed 
on to the offspring as a unit. From this and other 
investigations it was inferred by a number of workers 
dealing principally with the feeble-minded that in- 
telligence is inherited as a unit trait. We know now 
that mental ability is not inherited according to the 
‘fall or none” principle. In any measurement of 
the abilities or activities of children we find a con- 
tinuous series of degrees of ability. If intelligence 
were inherited as a unit, we would expect to find at 


‘Romanes, G. J. An Examination of Weismannism. The 
Open Court Publishing Company. 1899. 
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least two distinct groups of children with respect to 
that trait. 

Today the importance of environmental influ- 
ences in the development of hereditary potentiali- 
ties is generally recognized. It is impossible to 
separate in any special ability or disability the 
hereditary and environmental factors. That is to 
say, we are unable satisfactorily to separate habits 
and original potentialities which make for superior 
or inferior functioning in a given situation. For 
practical purposes, however, it is unnecessary to as- 
sign definite amounts of influence to each of these 
two factors. With respect to special disabilities a 
partial list of causes might be given as follows: 


I. Environmental 


a. Causes which result in poor attendance at school 

b. Causes which make for poor physical develop- 
ment 

c. Causes which make for poor habits of study 

d. Causes which emphasize certain of the subjects 
to the neglect of others 

e. Causes which make for wrong emotional condi- 
tioning, loss of interest, etc. 


II. Genetic 
a. Poor hereditary potentialities 
b. Poor physical condition 
c. Specific physical defects 
d. Temperamental defects 


It is needless to state that the causes here listed 
constitute an inadequate survey. The list is merely 
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given as a suggestive one. A study of the case his- 
tories published by Bronner,! Hincks,? and others 
shows the difficulty of disentangling environmental 
and hereditary factors as specific causes of superior 
and inferior ability. 

Unevenness in ability of bright, dull, and average 
children. Several studies have been undertaken to 
discover whether special groups of children differed 
in unevenness of ability. DeVoss* compared 100 
bright children with approximately the same num- 
ber of unselected pupils to find whether the one 
group was more highly specialized than the other. 
Brown‘ gave tests to 456 children of ten, eleven, 
twelve, and thirteen years of age. Two groups of 
children, one dull and one bright, were selected from 
these. Similar results were obtained in each ex- 
periment. Little difference was found between 
groups. While marked differences in unevenness 
were found between individuals, no significant differ- 
ences between groups were found. DeVoss states 
that general ability as measured by the Stanford 
Revision of the Binet-Simon Scale has more to do 
with success in school than any special ability meas- 
urable at the present time. It might be stated, 


1 Bronner, Augusta F. The Psychology of Special Abilities and 
Disabilities. Little, Brown and Company. 1923. 

* Hincks, Elizabeth M. Disability in Reading and Its Relation to 
Personality. Harvard University Press. 1925. 

3’ DeVoss, J. C. In Genetic Studies of Genius, edited by L. M. 
Terman, Chap. XII, ‘Specialization of Abilities of Gifted Children.”’ 
The Stanford University Press. 1925. 

4Brown, A. W. Op. cit. 
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however, that the tests for measuring the special 
abilities required for mastering a school subject are 
few and probably not so reliable as the Binet-Simon. 

Success or failure and special abilities. It is obvi- 
ous that the type of special ability a child has or will 
have, as well as the level of his general ability, will 
determine the success or failure of the child in his 
adjustments to the environment. Should the en- 
vironment be such as to emphasize the abilities a 
pupil possesses, he will probably develop in a de- 
sirable way. If abilities which are present only in 
a small degree are demanded, the child will be un- 
able to make adequate adjustments and as a result 
will develop in undesirable ways. Much success 
in life is undoubtedly due to the fortunate condition 
in which the child finds need for the special aptitudes 
he possesses. On the other hand, much misery, 
failure, and probably delinquency are the direct re- 
sult of demands on the part of the environment to 
which the child is unable to respond adequately 
because of the lack of some special ability. Chil- 
dren may, and as a matter of fact often do, possess 
types of abilities for which the school makes little 
or no provision. Under such conditions the child 
becomes a misfit in school or a problem case. It is 
evident that by not providing for all types of abili- 
ties the school contributes directly to development 
which may be anti-social. 

Burt used graphs which he calls ‘‘psychographs”’ 
in comparing the abilities of individual children in 
the school subjects. Figure 6 gives psychographs 
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SHowine Psycuocrapus ror THREE CHILDREN 


Pupil 1, 1.Q. 107, Boy 


Ficure 6. 


Pupil 2, I.Q. 103, Girl 
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Pupil 3, 1.Q. 114, Girl 
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Test 1. Reading: Paragraph Meaning 
Test 2. Reading: Sentence Meaning 
Test 3. Reading: Word Meaning 
Test 4. Arithmetic Computation 

Test 5. Arithmetic Reasoning 

Test 6. Nature Study and Science 
Test 7. History and Literature 

Test 8. Language Usage 

Test 9. Dictation Exercise 


for three children. These graphs have been selected 
from a large number on file in the Jesup Psycho- 
logical Laboratory. The graphs lettered A show the 
standard scores made by the three pupils at the 
middle of the fourth grade on the Stanford Achieve- 


made three years later at the midpoint of the seventh 
grade. Pupil 1 gained during the interval in all 
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the school abilities measured but his graphs are very 
similar. We may think of this pupil as having about 
average intelligence and as being motivated some- 
what better than the average pupil. Probably the 
low scores in the arithmetic test indicate not a lack 
of ability but poor teaching. Graph B shows that 
this pupil improved his ability in arithmetic from the 
fourth to the seventh grade. Very likely under dif- 
ferent teaching conditions his arithmetic scores would 
have been as high as his reading scores. 

Pupil 2 has average ability and does about average 
work; however, her two graphs are somewhat dis- 
similar. They are more even than we have found on 
the average. We may think of this girl as possess- 
ing average ability and as being as well motivated 
as the average pupil. At the first testing she did 
unusually well in test 9 (spelling) but at the second 
her record was about the average. 

Pupil 3 has ability which would place her among 
the best 25 per cent of the pupils. However, at the 
first testing she was doing work quite below the 
average. At the second testing she was still below 
the average on all the tests except 4 and 5 (arith- 
metic tests). In these she scored unusually high. 
Had we no record of this pupil except the last, it 
would appear that she possesses special ability in 
arithmetic. However, in this particular case the 
pupil was working at a low level of achievement 
because of lack of interest in the other work of the 
school. The school is organized on the depart- 
mental plan and she is interested in her teacher of 
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mathematics. Her good score in arithmetic is very 
likely a result of this motivation. 

Children vary enormously in growth in the school 
subjects. Owing to particular social, psychological, 
or other conditions, the school may be using a stand- 
ardized procedure with each child rather than with 
the group as a whole. While this method is doubt- 
less to be preferred to no individual instruction the 
emphasis is on standardized methods derived from 
work with the so-called normal child. The moment 
uniform procedures are introduced, we may be sure 
that the teacher has studied methods rather than 
children. Individual instruction should mean that 
each child has the opportunity to be working at defi- 
nite tasks provided with his particular needs in view. 

The teacher. In a study of special abilities, the 
teacher is one of the factors which must be taken 
into account. The interests of the teacher often 
are seen in the achievements of the pupils as a whole. 
However, a special interest of the teacher in some 
pupils or an aversion of a pupil toward a teacher 
makes up for differences in achievement with respect 
to some subjects more than others. In case of aver- 
sion on the part of a pupil toward a teacher, a sub- 
ject in which the pupil is dependent upon the teacher 
to a lesser degree might be more readily acquired. 

Classification of pupils and special abilities. As has 
already been noted, Burt found that the school sub- 
jects could be grouped fairly well into four groups 
in terms of closeness of correlation or, in other words, 
in terms of abilities necessary for their mastery. 
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DeVoss! found that the various school subjects when 
measured by the Stanford Achievement Test ranked 
in order of independence of the other subjects as 
given in Table XX. 


TaBLE XX. SHowrnc THE Mean PERCENTAGE OF MEASUR- 
ABLE Disparity ror Hach Trst Wuen It Is ComparEep 
with ALL THE OTHER TESTS 


PERCENTAGE IN Ex- 
CEss OF CHANCE 
PERCENTAGE 
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It will be noticed that spelling is the most inde- 
pendent and language usage the least. 

The fact that all subjects are not equally dependent 
on the same abilities raises an important practical 
problem with respect to the classification of pupils. 
If any one or two of the school subjects is used for the 
purpose of determining the classification of pupils, we 
may expect the pupils to show great unevenness in the 
other subjects. Probably a composite score made 

1 DeVoss, J.C. Op. cit., p. 321. 
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from a so-called measure of general intelligence and 
the scores of several school subjects properly selected 
would give the best basis for classification. 


QUESTIONS AND EXERCISES 


1. Study the scores given in Table VIII, page 61. 
List the children who appear to be good in all subjects; 
those who score low in all subjects. List some who are 
irregular, that is, who score low in some subjects and high 
in others. 

2. In your visits to schools, inquire whether there are 
pupils who seem to be notably good or poor in one or two 
subjects. If such a condition exists, find the reason for it, 
if possible. 

3. If you find a pupil unusually good in some subject, 
try to find the cause for this. Determine the nature of 
his special ability. 

4. Describe cases of irregular educational develop- 
ment you have noticed in your experience with children 
or as a student. Can you give reasons for the cases you 
have described? 

5. Distinguish between special ability as an innate 
factor and as habit (poor attitudes, etc.). 

6. List illustrations of abstract, mechanical, and social 
abilities. 

7. List home conditions which may be conducive to the 
development of a special disability in some school subject. 

8. If possible, secure records of educational tests 
administered to a class of children and compare evenness 
and unevenness of ability. 

9. Why is it important for a teacher to know which of 
her pupils are good or poor in all subjects and which are 
good or poor in only a few? 
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10. Why should surveys for special talents, as musical 
ability, be made in the schools? Is it likely that such 
talent may not be discovered and thus never have an 
opportunity for development ? 
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LEARNING AND MOTIVATION 


A knowledge and a technique of how to motivate 
pupils in their school activities is of fundamental 
importance to the teacher. Back of every activity 
of the child must be the why of the activity, and an 
explanation of the why must answer the question : 
What were the motivating factors involved? Good 
teaching involves a number of psychological factors, 
among which may be mentioned: (1) a knowledge 
of the growth and development of the individual ; 
(2) a knowledge of the way in which the subject 
matter should be arranged or how situations should 
be presented; (3) a knowledge of how pupils learn 
and a fuller conception of the laws of learning “and 
(4) a technique for determining whether the aims 
of education are being achieved. 

Motivation as a factor in the learning process is 
involved in all of the factors enumerated in the 
preceding paragraph. The psychology of moti- 
vation seeks to explain why children react in cer- 
tain ways. From this it attempts to find methods 
of presenting material which will give students a 
“drive,” or impelling interest, in the work of the 
school and thereby facilitate achievement. In- 
deed, good teaching may be thought of as motiva- 
tion which produces desirable pupil behavior. This, 
of course, must be based on the innate ability and 
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the level of development of the pupil who is to be 
motivated. 

Motives, or drives, may be classified in two groups 
for the purpose of study. The first group includes 
those that are at first more dominating; they are 
largely physiological. The second group is made up 
of the acquired interests of the individual. Mo- 
tives are frequently Classified as innate and acquired. 
In one sense of the word all drives are innate, in 
that they are conditioned by and depend on physio- 
logical processes within the body. It is a well-known 
fact that innate drives are dependent upon physio- 
logical processes taking place within the organs of 
the body; fear, anger, and the various other emo- 
tions are dependent upon certain glandular secre- 
tions and other internal changes. At the beginning 
of life certain situations readily call forth fear reac- 
tions. These are unlearned and may be considered as 
depending upon particular structures of the organism 
which are ready to function at birth or shortly after 
birth. During the course of one’s life, situations 
vastly different from those met early in life become 
potent for the individual. For example, the modern 
civilized adult is much more afraid of a tiny germ 
which he cannot see with the naked eye but which may 
be in the water he drinks than he is of the things which 
were feared earlier in life. The fear of the tiny germ 
is an acquired drive. Acquired drives become the 
most powerful motivating factors in the individual’s 
life. Consider the emotional warmth with which one 
reacts to such words as home, mother, and country. 
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The relationship between biological and social motives. 
The two phases of human nature, namely, the biolog- 
ical and the social, are found to exist in all types of 
human activity soon after birth. Some writers on 
educational psychology have so expanded the term 
instinct that it is used to cover all those drives or 
motives with which we are concerned in education. 
This very loose way of mixing up the innate structure 
with the modification and integration of the struc- 
tures into larger units or patterns has led to much 
dissatisfaction with the term instinct. No sharp 
line of demarcation can be drawn between activities 
that are prompted by social motives and those that 
are prompted by biological motives. The two are 
found to blend in all types of human activity quite 
early in life. Consider the hunger drive. Here the 
child soon links up hunger with certain situations, 
certain individuals, and with different types of be- 
havior. The adult, in the case of the hunger drive, 
is not prompted solely by hunger but also by the 
group concerned, by the general surroundings, and 
by other stimuli that have entered in through ex- 
perience to condition the reactions. 

During the earlier years of life the biological mo- 
tives predominate, but by the time the child reaches 
the school age the social motives are beginning to 
play a very important réle in the directing of his 
activities. Of course it is to be remembered that 
all social motives have as their bases certain physio- 
logical structures and that they have been condi- 
tioned with respect to certain objects or persons 
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through experience. The motives used in the school- 
room are primarily of the social type, but even here 
we can see constantly a blending together of the 
biological and social motives. Education is con- 
cerned with the universal interests of society and the 
development of that degree of skill which will be of 
value in carrying out the activities for which society 
has become responsible through various mutual in- 
terrelations. 

Overcoming difficulties or obstacles. Woodworth lays 
down a fundamental principle in the motivation of 
human activity in connection with the overcoming 
of difficulties. @ ctiyities that are too difficult for 
the pupils fail to motivate them. This is in a large 
measure responsible for the poor work that is often 
found among children who have fallen behind in 
their work, and too often it is at this point that a 
dislike for school work is developed. Also a rather 
undesirable attitude toward other children and the 
school in general is found to begin at this time. This 
attitude may not manifest itself until a later stage; 
but the bad habits and unfortunate attitudes de- 
veloped might well be averted if pupils were kept 
properly classified in respect to their ability to do the 
particular work called for. Activities that are too 
easy become automatic and uninteresting to the 
child. Outside activities will be taken up which, 
unless properly guided, may lead to behavior that 
is out of harmony with those traits the school is try- 
ing to develop. 

The activities in which there are problems that 
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demand thinking and the perception of relations, 
but which are within his power of apprehension, 
motivate the activity of the child. The motivating 
factor here cannot be adequately explained on the 
basis of instincts like curiosity and manipulation. 
These are only collective names for certain impulses 
that have been conditioned and integrated into 
larger units through the experience of the child. 
The capacity to acquire certain patterns of behavior 
which enable one to understand figures like the 
square, the cube, or the parallelogram is of course 
native; but it is through the experience of the child 
that this curiosity, or desire to manipulate, has 
evolved concerning the figures — their shape, mean- 
ing, and the like. Curiosity concerning figures can- 
not be explained on the basis of an innate motivating 
factor. One has but to study the development. of 
meanings and concepts to see how these develop 
through the experience of the individual and how the 
meanings are enriched and begin to grow. Infor- 
mation and these concepts once established lead to a 
curiosity concerning certain relationships that are 
found. Once aroused this curiosity is oftentimes 
the motivating factor that leads to a further enrich- 
ment of concepts. Various impulses must play a 
part in the development of an interest concerning 
objects or persons. These impulses are supple- 
mented through experience and are collectively con- 
sidered as ‘‘curiosity.”’ 

Motives growing out of individual standards. ‘‘ Any- 
thing worth doing at all is worth doing well.” Many 
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people, as pointed out by Perrin and Klein,’ hold to 
the view that interest in doing a job for its own sake 
is often the motive in work. Teachers frequently 
set up as goals for their pupils the surpassing of their 
former record, thinking that they are thereby em- 
ploying higher motives than those used when rivalry 
between individuals is employed. It is a question, 
though, whether or not such motives as rivalry with 
oneself or ‘‘a standard of work’’ which one wishes 
to meet are often but an extension of motives based 
on rivalry between individuals. The writers have 
among their acquaintances a man who has built 
streets in a certain city for more than forty years. 
This man is known for the good quality of his work. 
He has a general attitude that any street worth build- 
ing is worth building well. A recent conversation 
with the man revealed that the following ideas seem 
to motivate his work: ‘‘I never leave a job un- 
finished”; ‘‘No one will ever point to a poor piece 
of work and say ‘Blank did this’.”’ In the conver- 
sation it could be seen very readily that the old street 
builder looked with contempt upon those who did a 
poor quality of work. This man has built up an 
individual standard of work, but it has developed 
out of a comparison made between his work and 
that of many others, as was clearly brought out 
in the conversation. A high standard of expecta- 
tion must be set for each pupil. This standard 
of efficiency may grow out of comparisons made 

Perrin, F. A. C., and Klein, D. B. Psychology, p. 191. Henry 
Holt and Company. 1927. 
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with the work of others or standards set by the 
teacher. 

Motivation as it depends upon the previous experience 
of the child. The teacher who understands the im- 
portance of motivation in learning and recognizes 
its importance in the development of the child will 
find need for all the skill that he or she may com- 
mand. Before intelligent motivation can be given 
the teacher must thoroughly study the capacities, 
interests, and background of experiences of’the chil- 
dren. Each class will present its own special prob- 
lems. Not only is each class different from every 
other class with respect to interests, outlook, and 
other factors, but children within a given class often 
differ widely from each other. A glance at Table 
XXI— which shows the distribution of the pupils 
from two sections of a fifth grade based upon the oc- 
cupation of the fathers — will suggest the wide differ- 
ences in the probable background of experience and 
interests between the two sections. These groups 
come from separate sections of a certain city and 
probably this is somewhat an extreme case in se- 
lection according to the occupation of the fathers ; 
however, it clearly illustrates that the teachers of 
these sections have different problems to face. Each 
must work toward the aims of the school, but the 
two have different starting points and must travel 
widely divergent routes. A study of the group of 
children and of the individuals to be taught is the 
teacher’s first task in the motivation of school work. 
The make-up of the individuals composing the group 
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will set the limits and determine the methods to be 
used. The ordinary method that has been followed 
in the past is to motivate the group in accordance 
with its general average. Individual differences 
both in native ability and in acquired interests have 
been almost wholly ignored. The same general 
principles, the same kind of work, and the same kind 
of treatment have been accorded to all. All pupils 
have been thrown into the same kind of mold and an 
attempt ‘has been made to make the individuals of 
the entire group fit the mold, regardless of the many 
differences that exist. 


TaBLE XXI. SHOWING THE DISTRIBUTION OF THE PUPILS 
FROM Two SEcTIONS. oF A Firta GRADE BASED UPON THE 
OccUPATION OF THE FATHERS 


Section 1 SEcTION 2 
Merchant . 3 1 
Physician . 4 
Teacher 2 1 
Minister 2 2 
Banker . 3 
Librarian PAS Tee. 1 
Worker in tobacco factory 9 
Policeman . 2 
Mechanic il 4 
Auto Salesman 1 
Clerk aarti gi: i 2 
Worker in hosiery mill, << .. % 2s 6 


Organization and presentation of the subject matter. 
A factor in motivation that has been recognized as 
of primary importance for many years but which 
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has received an added impetus through the MceMur- 
rys and, in still later years, through the gestalt con- 
cept in psychology is connected with the organiza- 
tion and presentation of the subject matter. This 
emphasis on the organization of the material is 
clearly seen in the type studies and projects of the 
MeMurrys. The central theme in their work is 
that material must be presented in a related manner, 
for only through our past experiences are we able to 
interpret new experiences. If material is presented 
as in a real life situation rather than in isolated parts, 
and if the child is able to comprehend and appre- 
ciate the new experience because it is closely related 
to habits and ideas already established, a situation is 
created which calls for ‘‘a purpose of adjusting the 
new to the old, and the extent to which a close ad- 
justment is secured determines the effectiveness of 
the instruction imparted.” 

According to the gestalt psychologists, learning 
can best be explained on the basis of configurations 
and pattern characteristics of a given experience. 
A gestalt is more than the sum total of its parts. Ac- 
cording to this conception, the perception of a square 
is more than a combination of straight lines. Here 
we have a general pattern and, through experience, 
the organism comes to react to this configuration 
in a certain manner. The lines, supplemented by 
experience, become a unitary affair. In order for 
an individual to understand or be able to solve a 
problem, the total problem situation must be pre- 
sented and reacted to as a unit. A new experience 
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apart from the total problem situation is meaning- 
less. Therefore, the presentation of the total prob- 
lem in a manner that is related to the experience of 
the child is fundamental as a motivating factor in 
learning. In order to make learning effective it is 
of the utmost importance that the child be in the 
proper state of mind or in readiness for the general 
problem situation. 

Woodworth refers to this readiness for the general 
problem situation as the mental set of the organism. 
In this the subject assumes an attentive attitude in 
response to the problem which furnishes the stimu- 
lation. There is a definite reaction readiness as- 
sumed. Certain stimuli are reacted to while others 
are not. This mental set acts as a selective factor 
in determining the subject’s reactions. A good ex- 
ample of this is found in certain types of activities, 
as when a subject is given problems in arithmetic 
which require addition with a few subtraction prob- 
lems scattered among them. He may not notice 
that these are to be subtracted and he adds them. 
In this case, the subject is in a ‘‘set”’ for addition 
and reacts to the problems involving subtraction 
in terms of addition. The proper attitude of readi- 
ness on the part of the subject is a fundamental 
factor in the establishment of the proper motivating 
situation in learning. The establishment of this 
readiness depends in a large measure on the skill of 
the teacher in the presentation of the subject matter. 
Here the teacher needs a philosophy of the place of 
the curriculum in the growth of children and skill 
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in adapting it according to the individual interests, 
capacities, and needs of the child. It must always 
be remembered that there is nothing inherent in 
the materials of instruction which makes for growth 
unless they are properly organized and presented. 
This phase of motivation will be considered further 
and in a more practical way with the study of the 
different school subjects. 

Interest and motivation. Education might some- 
times succeed, and oftentimes does to an extent, in 
developing the opposite kind of habits from those 
which are desired by the school. Education con- 
sists in developing feeling attitudes as well as habits 
of skill and knowledge. The problem of interest 
is here closely related to, and of vital importance in 
connection with, the work of the school. An in- 
dividual will never succeed if the ability necessary 
for doing the work of the school is lacking. On the 
other hand, an individual who has the ability but 
lacks interest will rarely succeed, and even when he 
does, it will not be to the full measure of his ability. 
Ability combined with interest will lead to a very 
high degree of success. Interest in a subject is 
closely related to achievement in that subject. In- 
terest does not create ability; neither does ability 
create interest. Such factors as those that follow 
are of the utmost importance in respect to the de- 
velopment of interest by the child: (1) personality 
of the teacher ; (2) the attitude of the teacher toward 
the subject; (3) home and other environmental 
influences; (4) the particular phase of the subject ; 
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(5) organization and presentation of the materials ; 
and (6) degree of intelligence. 

Children’s interests are often found to be tran- 
sient; especially is this true where departmental 
work is carried on or. when the teacher is a different 
one from year to year. The factor of the teacher 
enters into the problem of motivation and is to a 
rather large extent responsible for this transiency of 
interests. It should be further stated that superior 
incentives or factors are those which will develop 
enduring interests and are not used merely as de- 
vices for the present. 

Praise and reproof in motivation. Much discussion 
has been devoted to the topic of ‘‘the comparative 
value of praise and reproof as motivating factors 
in learning.’ Elizabeth B. Hurlock! attempted to 
evaluate reproof, when used continuously over a 
‘given period of time, as contrasted with praise used 
in a similar manner. She had as subjects 106 chil- 
dren from the fourth and sixth grades of the Cameron 
Public School Building of Harrisburg, Pennsyl- 
vania. Four equivalent groups were formed: the con- 
trol, praised, reproved, and ignored groups. These 
groups were equal in respect to initial ability in the 
performance for which they were being tested, and 
also in average age and number of boys and girls 
in each of the groups. The Courtis Research Tests 
in Arithmetic were given to the groups. ‘The 


1 Hurlock, Elizabeth B. ‘An Evaluation of Certain Incentives 
Used in School Work,” Journal of Educational Psychology, Vol. XVI, 
pp. 145-159. Warwick & York, Inc. 1924. 
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control group, after the first test, was separated from 
the others, and was given the tests on the four re- 
maining days in a separate room. No comment 
was made to them. They were merely asked to add 
the examples on the paper given to them at the be- 
ginning of the period. The other three groups took 
these tests together, but under different conditions 
of incentive.’ The tests used to measure the rate 
of improvement under the different conditions of 
practice were modifications of the Courtis Research 
Tests in Arithmetic. Table XXII gives the average 
scores for the two grades separately. 


TABLE XXII. AvErAGE Scores. GRADE COMPARISONS ! 


AVERAGES 
Groups 
First Second Third Fourth Fifth 
Day Day Day Day Day 
Control 
Grade VI | 15.08 16.08 15.66 13.58 13.91 
Grade IV | 9.00 9.14 8.21 7.86 9.14 
Praised 
Grade VI 15:25 19.33 22.42- 23.50 25.16 
Grade IV 9.06 14.40 16.00 15.06 16.26 
Reproved 
Grade VI Li-oo 20.33 18.33 17.58 17.83 
Grade IV 9.06 13.60 11.06 9.80 11.26 
Ignored 
Grade VI 15.16 17.99 18.16 17.58 16.58 
Grade IV 9.00 10.93 9.14 8.93 8.79 


1 Hurlock, Elizabeth B. Op. cit., p. 153. 
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From the results in Table XXII it is quite clear 
that in this experiment praise was the superior in- 
centive. Praise and reproof were each effective as 
an incentive. <A further analysis of the results from- 
this experiment reveals some valuable as well as in- 
teresting information. Within the groups, it was 
found that reproof was more effective for boys than 
for girls; also that ‘‘inferior”’ children were more 
responsive to praise, while the ‘‘superior’’ children 
were more responsive to reproof. ‘‘Increased ac- 
curacy in performance was found only in the work 
of the children who were praised or reproved.”’ The 
results from this experiment point conclusively to 
the fact that, regardless of such factors as grade, sex, 
or initial ability, praise is the most effective of the 
incentives used. ‘‘Reproof, when first used, seemed 
to be about equal in value to praise, but with con- 
tinued use its effectiveness showed a decided de- 
cline. To ignore children in a group where the other 
members are receiving some incentive is psychologi- 
cally bad.” 

These results are in harmony with those from other 
experiments which have been made on motivation. 
Gilchrist ' reports a study in which fifty members 
of a class in educational psychology at George Pea- 
body College for Teachers constituted the subjects. 
The Courtis English Test 4 B was given to the entire 
group. ‘The class was then divided into two groups, 
placed in separate rooms, and the same test given 


‘Gilchrist, E. P. “The Extent to Which Praise and Reproof 
Affect a Pupil’s Work,” School and Society, pp. 872-874. 1916. 
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again to the two groups. One group prior to tak- 
ing the second test was reproved as follows: ‘“‘A 
hasty examination of the papers in the test just given 
shows that the members of this group did not do so well 
in the test as the average twelve-year old child would do. 
I ask you to take the test again.”” The other group 
was praised as follows: ‘‘A hasty examination of 
the papers in the test just given shows that the mem- 
bers of this group did exceptionally well. I ask you 
to take the test again.”’ Results from the two groups 
show : 

1. The group that was praised improved the group score 
by seventy-nine per cent in the second test. 

2. The group that was reproved made a lower group 
score in the second test than it had made in the first test. 

3. In the second group those who had done well in the 
first test did not do so well in the second test, whereas those 
who had not done so well in the first test improved their 
scores in the second test. 


These results are also in harmony with the find- 
ings of Kirby,! based upon an investigation in which 
he used 1350 pupils from the third and sixth grades 
of New York schools to determine the value of en- 
couragement upon their performance in addition. 
Chapman and Feder? in 1917 reported an experi- 
ment in which a study of the relative value of cer- 

1Kirby, T. J. ‘Practice in the Case of School Children,” 
Teachers College, Columbia University, Contributions to Education, 


No. 58. 1913. 
2Chapman, J. C., and Feder, R. B. “The Effect of External 


Incentives on Improvement,” Journal of Educational Psychology, 
pp. 269-274. 1917. 
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tain incentives was made. The conclusions here 
are, in the main, in harmony with the other findings. 
In order to motivate pupils for achievement either 
praise or reproof is often expressed by the teacher 
in the form of gestures or facial expressions and the 
behavior of the pupils determined in part thereby. 
These expressions act as stimuli and are factors which 
thus modify pupil behavior. A nod of the head, a 
smile, a movement of the hand, or other forms of 
expression are often factors which motivate the pu- 
pils to further activity. Reproof in the form of dis- 
play of temper is not for the best interest of the school, 
even though it might be a motivating factor in respect 
to the achievement. The negative influence that re- 
sults will outweigh the immediate value that this might 
have as a motivating factor. 

Knowledge of progress. Knowledge of progress has 
been found a very valuable motivating factor. Ross? 
conducted experiments on learning a simple act of 
muscular skill, namely, making groups of four 
vertical lines and crossing them with a fifth, after the 
order of the procedure used in tabulating and or- 
dinarily referred to as ‘“‘tallying.’’ He used as sub- 
jects fifty-nine college students. These he divided 
into three groups. One of the groups was given full 
information concerning their progress from day to 
day, the second was given only partial knowledge 
of results, while the third had no information what- 
soever as to their progress. The only factor which 

1 Ross, C. C. “An Experiment in Motivation,” Journal of Edu- 
cational Psychology, pp. 337-346. May, 1927. 
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seems to have been variable was that of knowledge 
of one’s individual progress. Results from this ex- 
periment show that progress is directly affected in a 
positive way by the knowledge that one has of the 
score made. This was found to be true both for 
speed and accuracy. It is of interest to compare 
the general conclusions here with those reached 
earlier by Book.! His experiment consisted in mak- 
ing legible a’s. He found that the group working 
with full information concerning their progress lost 
the advantage gained by this form of motivation 
as soon as the information was withheld. Ross 
reversed the process on the eleventh and twelfth 
days, giving full information to those who had had 
none and no information to those who had received 
full information. In the experiments conducted 
by Ross, the results and general trend of the learn- 
ing curves are not disturbed by this change, a fact 
which shows that the motivation gained during the 
first ten trials carried over during the next two trials. 
The educational implication from this is of profound 
importance for the teacher. A close and accurate 
check, with full information as to the progress being 
made at the different stages of the learning and the 
errors made, is not only a motivating factor which is 
of utmost importance to the pupils concerned, but 
it also furnishes invaluable information to the teacher 
which will aid in a diagnosis of the student’s achieve- 
ment. Such a check also suggests the processes on 

1 Book, W. F., and Norvell, Lee. ‘The Will to Learn,” Pedagogi- 
cal Seminary, pp. 350-361. December, 1922. 
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which more emphasis should be placed and further 
treatment given. 

Standard tests and motivation. Standard tests are 
of great value in motivating school work because 
they furnish a definite knowledge of the results and 
relative standing in achievement for the pupils. 
Through standard tests a pupil is able to tell whether 
he is above or below the average for his grade; also, 
where he stands in relation to the other members of 
the class. Standard tests usually introduce a spirit 
of competition or rivalry which is wholesome. This 
feeling or spirit introduced might extend to other 
groups or be limited to the members of the particu- 
lar class. A good method of showing the distribu- 
tion of scores made on a test is shown in Figure 7. 
This shows the distribution of the comprehension 
scores made by a fourth-grade class on the Monroe 
Silent Reading Test. The norms for several grades 
are given. ‘These represent the average scores ob- 
tained from giving the test to a large number of un- 
selected children in the several grades. The median 
for this section of the fourth grade is shown on the 
graph. Pupils are given their scores and thereby 
know where they stand on the test. Their names 
might be placed on the graph in the space where 
Pupil 1, Pupil 2, etc., are placed. The pupils are 
thus motivated individually to better their position 
with respect to the other members of the class. As 
a group, they may thus be motivated further to in- 
crease the average of the class. 

Standard tests may be used also for purposes of 
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motivation when definite testing programs are carried 
out by having the pupils keep their individual records 
and make comparison of their progress at the dif- 
ferent stages of their learning. Sometimes practice 


Figure 7. Ssowine tHe Disrrisution or Scorns Mane 
BY A SECTION OF THE FourTH GRADE ON THE MONROE 
Srupent Reapinc Test (CoMPREHENSION SCORES) 
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sheets of various kinds may very well be used in this 

manner. Here again the pupils are motivated to 

compete with their own record. Norms as already 

discussed may be given them and by means of tests 

they may see how near they are to meeting the stand- 

ards set for the grade. This type of motivation can 
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be used successfully by the skilled teacher in connec- 
tion with any of the school subjects. 

Another means of using standard tests as a moti- 
vating factor is to show the distribution of scores 
made on the particular test. This method is illus- 
trated in Table XI, page 66. Here the distribution 
of the scores made, together with the norms for each 
grade as well as the median score made by the par- 
ticular grades, is shown. In this case, each grade 
is motivated not only to bring its median up to the 
norm or even above the norm, but also to do better 
than the other grades as measured by their norms. 
This type of motivation can be used in all the ele- 
mentary grades. There is one danger, however, 
which should not be overlooked. The ‘‘superior”’ 
pupil must not be satisfied with a score that is just 
equal to the norm for that grade. This danger is 
likely to enter if the teacher does not see that such 
a student is motivated to work for a high level of 
achievement. 

The class as a motivating factor. One of the pri- 
mary advantages to be derived from class instruc- 
tion is the influence that group instruction has on the 
individual members of the group. Working in the 
presence of other pupils, even though there is no 
contact or communication, establishes certain atti- 
tudes that are of value to the pupils in motivation. 
Andividual differences are noted in respect to sus- 
ceptibility to the influence of the group. Most in- 
vestigations show that children are more susceptible 
to the facilitating social influences than adults. 
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Furthermore, the slower and poorer workers usually 
derive greater profit from the group influence than 
the more rapid and efficient. 

Here, with this group influence, comes rivalry 
again. The drive to excel others is often found to 
be an effective stimulus in the hands of one who 
knows how to work with a group. Rivalry may take 
many different forms and its effect will’ vary for 
different individuals. There are certain dangers 
which must be considered, however. The effect of 
rivalry may actually be negative, or it may be posi- 
tive for the immediate time but negative for activity 
more remote in time. Rivalry and social facilita- 
tion are much used in the classroom. Here a group 
of pupils are at work on the same tasks. Their re- 
sponses are facilitated by the contributory stimula- 
tions from the activity of the other pupils as well as 
from the general setting of the school. 

It has been found that the influence of the group 
is more beneficial for sensori-motor activities than 
for intellectual. This fact should be considered in 
the assignment of home work. Problem work is 
usually done better individually. Such subjects as 
writing, reading, and spelling function more satis- 
factorily when carried on in groupwork. Socialized 
recitations have their advantage in that problems 
are here brought forth and given life. The pupils are 
confronted with problematic situations which they 
try to settle when alone. 

School morale and motivation. School morale can 
be used as a motivating factor not only for the 
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promotion of greater achievement in the school 
subjects but also for the building up of honest, 
worthy habits that will be for the best interest of 
society. The value that a good school morale has 
cannot be denied ; neither can it be overemphasized. 
The question that most concerns the teacher here 
is: How can a good school morale that will serve 
the purpose of building up the best habits in the 
individuals concerned be achieved? Good school 
morale cannot be built up in a single day but there 
are certain of its essential features for which the 
teacher is in the main responsible. 

Personality of the teacher. First among those fac- 
tors which make for the proper attitudes toward the 
school and its work is the personality of the teacher. 
Do the pupils have confidence in her character and 
ability? Can they depend upon her for fair treat- 
ment and sympathetic codperation at all times? 
Does her personality give life and force to the school- 
room? <A teacher whose honesty and fair treat- — 
ment are questioned by the children is greatly handi- 
capped in her work. A teacher who does not take 
a sympathetic attitude toward the problems that 
confront her pupils cannot arrive at the fullest suc- 
cess in his or her work. These factors are in a large 
measure responsible for the general conduct of the 
students. The activities of the pupils and the habits 
established are directly related to those of the teacher. 

Community spirit. Another factor of primary im- 
portance is the proper community spirit. Here we 
have as a factor the attitude of the parents. The 
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question concerning the development of good morale 
is: Have the aims, ideals, and need for education 
been understood and accepted by the people of the 
community? It often takes a long time for the 
school patrons to arrive at a full conception of the 
true aims of education and the relation that exists 
between the school and its patrons. Often wise 
leadership is of great value in the acquisition of this 
larger concept. The general administration of the 
school and the organizations in which both teachers 
and parents are concerned are factors that may 
function beneficially in the development of codpera- 
tion and understanding between the school and its 
patrons. 

Establishment of ideals. Good school morale will 
depend to a large extent upon ideals established in 
the group. These ideals are enhanced by the two 
above-named factors; but in addition to the patrons ~ 
and the school there should be certain traditions, 
attitudes, and habits built up that will function for 
the development of such ideals as are in harmony 
with the making of good, worthy, and useful citi- 
zens. In the establishment of these, extra-curric- 
ular activities can be made to function in a profit- 
able manner. This aim, the establishment of ideals, 
should dominate in such activities as the various 
clubs, athletics, and student participation in the 
government of the school. In these activities the 
student is given a chance to bring into play the actual 
ideals that are in harmony with the best interest 
of society. Loyalty to the school can be developed 
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here. Especially is loyalty found to be strong when 
competition becomes keen in activities in which the 
student body is highly interested. Oftentimes this 
loyalty will manifest itself through some form of 
emotional attachment, e.g., to the school’s yell, to 
the school’s song, or to the school’s colors. Of course 
keen competition is not essential for loyalty. Stu- 
dents may come to love honesty because of certain 
traditions set up in the school in which honesty is 
ever encouraged and looked on with favor while dis- 
honesty is looked on with shame. In the establish- 
ment of traditions the personality of the teacher may 
be the primary factor. Such traditions once estab- 
lished can be made a motivating factor which is of 
value in promoting the best interests of the school. 
These ideals and traditions will cause the pupils to 
feel themselves a part of a group whose character and 
behavior demand the highest respect. 

Fundamental principles in motivation. In a final 
analysis of any stimulus that might be used as a 
motivating factor, certain fundamental principles 
must be considered. First among these principles 
is: Does the positive influence outweigh any nega- 
tive influence that might ensue? Scientific investi- 
gations in this field have not been carried out to any 
large extent. Furthermore, scientific investigations 
give the immediate results obtained rather than re- 
sults which might appear later. In any considera- 
tion of motives a teacher must use her knowledge 
of the psychological principles involved. Another 
factor that must not be overlooked is: How perma- 
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nent is the motivation? If motivating factors can 
be used that will either directly or indirectly have a 
permanent positive value, such factors may be tem- 
porary or permanent according to the manner in 
which they are employed. If they are to have a 
permanent influence, they must be given an oppor- 
tunity to operate successfully and there must be no 
exception to the results of the motivation used. 


QUESTIONS AND EXERCISES 


1. What is meant by the term motivation? Give 
examples of worth-while pupil activities which are carried 
on even when the school makes no effort to foster these. 
Where does the motivation come from? 

2. Does the personality of the teacher have anything 
to do with the development of interests? In departmental 
work in the upper grades, have you found the pupils more 
interested in one subject than in others? Did the per- 
sonality of the teacher have any relation to the unusual 
interest ? 

3. What is meant by transient interests? Permanent 
interests? Are most interests transient ones? Can you 
illustrate how a teacher should try to develop a transient 
interest which is desirable so that it will become a perma- 
nent one? 

4. What was Hurlock’s conclusion concerning the 
comparative value of praise and reproof as motivating 
factors? How do boys and girls compare in her experi- 
ment? Compare the inferior and superior groups. 

5. Discuss the factor of knowledge of results as an 
influence in motivation. Give the conclusions of Ross. 
Do you think it wise to let superior students know the 
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results of intelligence and achievement tests? Would you 
tell a bright child his score? Would you tell a dull child 
his? Do you think it wise to graph the scores made by 
the members of a class, as shown in Figure 7, and to post 
the graph where all the pupils may see it? 

6. For what type of work does group activity seem to 
have the greatest value? Can you explain why this is so? 
How should a teacher of a fifth grade take this fact into 
account? 

7. For what type of student does group activity seem 
to be of most value? Can you see any reason for this? 
Ask a teacher in the elementary school what her experi- 
ence is concerning the point discussed here. 

8. How is motivation closely linked with the subject 
of individual differences? In your observation of children, 
do you find any who are about the same age and who score 
about the same on an intelligence test but who differ con- 
siderably in achievement as measured by standardized 
tests? 

9. Administer a standardized test to a group of chil- 
dren and graph the results. Show the median for the 
group. If you do not have the opportunity to administer 
a test, use the results of a test as presented in Table VIII, 
page 61. 

10. Visit a class in the elementary school. Notice care- 
fully how the teacher uses the interests of the children in 
motivating the work of the recitation. Make notes of any 
definite efforts to motivate the work and be prepared to 
discuss these in class. What suggestions have you to 
offer regarding additional means of motivation which the 
teacher might use? 
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CHAPTER X 
THE PSYCHOLOGY OF THE TEACHER 


The purpose of this chapter is to stress the im- 
portance of the teacher in the development of chil- 
dren. The most important single factor in the total 
school situation is undoubtedly the teacher; yet, 
in speaking of a school, we usually refer primarily 
to buildings and materials used for school purposes. 
The teaching organization which functions in the 
building receives less consideration in the mind of 
the average patron. The teacher as a factor in the 
total school situation has received much less em- 
phasis than his importance in the education of chil- 
dren deserves. Many communities make great 
efforts to build and equip magnificent buildings. 
Great care is exercised in the planning and building. 
Seldom is equal care shown in the selection of 
teachers. Usually sufficient money is not available 
to pay salaries which will attract talent commensu- 
rate with the material resources of the school. The 
main reason for this condition lies in the fact that 
the school building is something objective which can 
be pointed out and in which the community can take 
a pride while good teaching is less objective. It is 
harder to objectify the results of teaching; conse- 
quently these are not things to which the community 
can so definitely point. 

The whole community is interested in the build- 
ing because it belongs to all. The humblest citi- 
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zen can point with pride to our school, referring gen- 
erally to the buildings, equipment, and grounds. 
It is a little more difficult to build up a community 
spirit to such a degree that the members of the group 
are proud of the children of the community and wish 
for each the highest development. The psychology 
of the situation is such that individual rivalries and 
jealousies between members of the group make it 
almost impossible for a community to promote to 
the highest degree the development of the children 
of the community. 

No one probably would deny the statement that 
the conservation of its children is the first and high- 
est duty of any society. The statement that the 
teacher is the most important factor in the school 
situation would likewise meet approval, yet society 
has given little care to the selection of its teachers 
and, until recently, little more to their training. 

What is the function of the teacher? The func- 
tion of the teacher in society may be considered 
from a number of points of view. Teaching is a very 
old profession. Like all other social institutions, 
the school has changed as man attained higher de- 
grees of civilization. In the early history of the 
human race, life, as we view it today, must have 
been very simple. Most of man’s skills and in- 
formation were concerned with the simple affairs 
of everyday life, such as hunting and fishing. Dur- 
ing this period the child learned directly from the 
parent the necessary useful information. Such 
learning, however, must have been largely inci- 
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dental. As time went on, life became more compli- 
cated. Discoveries were made; agriculture and 
even trade developed. With these, there naturally 
arose many social institutions. Life became more 
and more complex because with each new discovery 
and with each step in the development of social in- 
stitutions man’s social environment became more 
dominant and his natural one less so. The older 
members of the family probably continued to in- 
struct the younger until life became too specialized. 
When it became apparent that the members of the 
group who had received superior training were most 
successful, the time was ripe for the school as a 
social institution. 

At first the chief aim of instruction was probably 
concerned with such skills and information as would 
prepare the child for a place in the economic life of 
the group. This aim has been and seems to be the 
dominant one today. However, the teacher’s func- 
tion is a much broader one than merely preparing 
the child for participation in the economic affairs 
of society. His chief concern is in the orderly de- 
velopment of the child in every phase of life. His 
first question regarding any materials for instruc- 
tion is: What do they contribute to the growth of 
the child? The teacher’s chief function, then, is 
to handle the materials of instruction so as to pro-- 
vide for the best development of the individual 
child. The same thought may be stated in this 
way: It is the teacher’s duty to arrange and pre- 
sent such parts of our social heritage to each child 
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in the light of the child’s ability and state of develop- 
ment so as to further his growth. This is a difficult 
task indeed, and, in order to be successful, the teacher 
must possess certain fundamental characteristics. 

The teacher’s personality. What is meant by the 
term ‘‘personality’’? Personality is a very complex 
thing and is almost incapable of definition. There 
is no general agreement as to what personality is. 
Various authorities use the term in different ways. 
From one point of view, personality is largely a re- 
sult of heredity, that is, the result of the inheritance 
of certain temperamental, mental, and physical 
traits which manifest themselves in a given environ- 
ment. From another point of view personality is a 
result largely of environmental influences which 
develop certain characteristic behavior traits in 
the individual. From still another point of view 
personality consists of all the habits, attitudes, and 
ideals possessed by an individual as a result of his 
particular heredity and as a result of the reactions 
which he has made to environmental stimuli. These 
are not totally different viewpoints; however, each 
places the emphasis on slightly different things. 
One’s total personality may be regarded as all the 
behavior patterns which he has developed during his 
life. 

Personality cannot be thought of apart from some 
situation which involves others, for, by the very 
nature of the case, when we speak of an individual’s 
personality we imply that he impresses or influences 
us in certain ways. An individual, then, may have 
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a good personality in one situation and a poor one 
in another. When the question is raised: ‘‘Has the 
teacher a good personality?” another question: 
“Good for what?’ should also be raised. Too 
frequently the personality of the teacher is judged 
by the way he impresses members of the school 
board or an administrative officer and not in terms 
of a schoolroom situation. An individual may pos- 
sess a personality which will lead to success in the 
upper grades but to failure in the lower grades or 
vice versa. The writers know a teacher who lost his 
position because the school authorities thought he 
did not have a good personality. Yet, judged by 
results in terms of what he accomplished with his 
pupils, he had a superior personality. The test of 
personality is influence and action in some particular 
situation. 

Most teachers, if they will take the trouble to 
examine themselves, know in what situations they 
function successfully. They also know, generally, 
why they fail in others. The teacher who accepts 
a position unsuited to his personality does himself an 
injustice. Likewise, the teacher who continues to 
hold a position to which he cannot adjust his personal 
traits to meet its demands does himself an injustice. 
Fortunately most teachers can, if they will but analyze 
the situation and find the weak points in their per- 
sonality, so modify themselves as to be successful. 

As stated at the beginning of this topic, per- 
sonality is a very complex thing. Many elements 
enter into this complex but it must always be re- 
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membered that they function as a unit as each 
person influences the behavior of others. In study- 
ing one’s own personality, the point to be kept in 
mind always is that personality has reference to 
social situations. One should ask himself, ‘‘How 
do my behavior traits influence others?” In 
some school situations one of the elements enter- 
ing into personality may be largely dominant; in 
another situation some other element may be the 
one most powerful in influencing the behavior of 
children. The habits and attitudes entering into 
personality are almost too numerous to mention. 
Some of those which influence the behavior of 
children are: (1) sympathy, (2) a sense of fair 
play, (3) open-mindedness, (4) tact, (5) honesty, 
(6) stamina, (7) accuracy, (8) loyalty, (9) truthful- 
ness, (10) ability to see the other fellow’s point of 
view, (11) regard for the rights of- others, (12) a 
sense of humor, (13) sincerity, and (14) an interest 
in children and their problems. 

Characteristics of successful teachers. In a survey 
of the literature on the subject, the characteristics 
listed below were found mentioned most often: 


1. Good personality 5. Resourcefulness 

2. Scholarship -6. Character 

3. Professional preparation 7. Qualities of leadership 
4. Knowledge of children 8. Industry 


9. A philosophy of education 


It must be understood that no teacher possesses all 

of these to the same degree. Each is possessed by 

every teacher to some degree at least. An indi- 
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vidual possessing all in a high degree would be con- 
sidered an exceptionally fine teacher or one with rare 
teaching ability. These traits may be found in 
teachers in various combinations. A teacher may 
be strong in certain points and weak in others while 
another teacher may be about average in all. 

The development of personality. When we consider 
that the total personality of an individual has refer- 
ence to all the habits of action, feeling, and thought 
which he has developed, we realize that personality 
is largely a result of learning. Personality should 
~ be considered always in terms of a social situation. 
If we attempted to measure personality, we would 
be compelled to consider how other individuals are 
influenced by that personality. The measure of a 
teacher’s personality should be considered in terms 
of how children respond to him. 

Since personality is to such a great degree a re- 
sult of learning, there is no reason why persons with 
weak personalities cannot develop stronger ones. 
Neither is there any reason why personality defects 
cannot be remedied. Certainly no one can go be- 
yond the limits which nature has set for him and it 
must be recognized that certain physical character- 
istics, as size and stigmata, do set limits. How- 
ever, most weak personalities are the result of the 
formation of undesirable habits and attitudes. 

In a study of the elements of a good teaching per- 
sonality, Clapp! found evidence that personality 

1Clapp, F. L. Unpublished Master’s Thesis, University of Illi- 
nois. (Quoted by Bagley, W. C. School Discipline.) 
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is changed in a positive manner by experience and 
training. In commenting on this study Bagley’ says: 


The important result of this study is the evidence that 
it offers against the fatalistic notion that the important 
factors in the teacher’s personality are not improvable 
through the discipline of experience and training. There 
are undoubtedly some individuals who could never im- 
prove their manner of meeting people (their ‘‘address”’), 
and there are others, perhaps, who could never make their 
‘‘nersonal appearance’? more attractive. Still others, it 
is clear, are natural pessimists, and neither experience 
nor training nor inspiration could transform their gloom 
and depression into ‘‘optimism”’ and “‘enthusiasm.”’ Still 
others are naturally undignified and can have no com- 
manding influence over their fellows. They lack “‘reserve”’ 
and can never create it. Some, too, are naturally unfair, 
or weak in vitality, or deficient in sympathy. But, after 
all acknowledgment has been made to the fatalists, it must 
still be admitted that most individuals can change and 
improve these various qualities. Knowing what factors 
“count ”’ in a teaching personality, the beginning teacher, 
under wise supervision, may adopt measures that will 
work what might seem at the outset to be little less than 
a miracle of transformation. 


There are a number of things fundamental to the 
development of a desirable personality. The first 
is an intense desire to improve together with habits 
of work which will cause one to stay at a task until 
it is finished. The second thing necessary to the 
development of a good personality is an analysis 


1 Bagley, W. C. School Discipline, p. 33. By permission of The 
Macmillan Company, publishers. 1915. 
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of the situation in order to decide what kind of per- 
sonality is needed. A good personality is one which, 
in a certain situation, influences others in a desirable 
way. A third thing fundamental to the develop- 
ment of a personality is a thorough self-analysis with 
reference to the type of personality desired. Suffi- 
cient energy and drive to make the effort is the 
fourth prerequisite to the development necessary for 
a change in personality. 


TEACHERS’ RatInG SCALE 


Poor Werak- 


Srronc-| Goop 
AVERAGE EST 


EST AVERAGE AVERAGE 


Sympathy 

A sense of fair play 

Open-mindedness 

Loyalty : 

Responsibility 

Persistence 

Speech . 

Tact 

Honesty 

Stamina 

Accuracy . . 

Truthfulness . 

Humor . re 

Personal appearance 

Consideration for the 
opinions of others 

Interest in children 

Initiative . 


The use of a rating scale, such as that given above, 
is of value in helping one determine his standing in 
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various personality traits and in showing him where 
his efforts at improvement should be made. All of 
the personality elements listed in the scale are at 
least partly a result of learning and are therefore 
susceptible to improvement. 

The teacher’s preparation. There are at least three 
factors that enter into the preparation of the teacher 
in addition to personality, which has already been 
considered. These factors are scholarship, profes- 
sional training, and a knowledge of children. They 
might all be considered under the topic, professional 
training. However, for purposes of study it is prob- 
ably better not to do so. 

Scholarship like personality always has reference 
to some environment. A man specially trained in 
higher mathematics would find his scholarship of 
little use in teaching in the grades. The elementary 
teacher should possess broad scholarship which will 
function in her work with children. The distinction 
which is often made in salary between teachers in 
the lower and higher grades cannot be justified in 
terms of scholarship. The teacher in the lower 
grades needs just as rich background in scholarship 
as the teacher in the higher grades. The difference 
is not in point of scholarship but in the type of ma- 
terials dealt with. 

There are many successful teachers who have had 
little professional training. However, their teach- 
ing ability may be explained on the basis of good 
native ability plus such experiences as aid one in 
teaching situations. These teachers, even though 
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they are successful, would probably be much better 
if they had taken systematic professional training. 

Teaching is becoming a highly technical profes- 
sion. So great a body of useful knowledge concern- 
ing the various aspects of teaching is now available 
that no teacher can hope to compete with others 
unless he has had professional training. No one 
knows the exact relationship between professional 
training and success in teaching. There are some 
individuals who because of defects of one kind or 
another would never be successful as teachers re- 
gardless of the amount of their training. Whitney ! 
studied the use of a number of factors in the pre- 
diction of teaching success. In the study, data 
from 1156 normal school graduates were used. He 
makes the following statement regarding certain 
factors contributing to teaching success. 


The final summation of the five rankings resulted as 


follows : 
Student teaching 


Professional marks 
Physique 
Academic marks 
Secondary record 


a Se 


The implication is that, for purpose of curriculum mak- 
ing, this ranking suggests degrees of emphasis which may 
be desirable if the ultimate criterion, teaching success after 
graduation, is held in mind. 


1Whitney, F. L. ‘‘The Prediction of Teaching Success,” Jouwr- 
nal of Educational Research Monographs, No. 6., p.65. 1924. The 
Public School Publishing Company, Bloomington, IIl. 
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The professional training of teachers consists 
largely of training which leads to an understanding 
of children. The teacher is no longer considered 
successful who merely has a knowledge of the ma- 
terials of instruction. With a fuller understanding 
of the psychology of the child, there has come a de- 
mand that materials be used in accordance with his 
developmental needs. The teacher must be able 
to analyze the pupil’s present level of development 
and plan for further development in terms of the 
child’s present condition. There is no operation 
in any profession which demands more insight and 
skill than that required of a teacher who attempts 
to adapt materials of instruction to the needs of her 
pupils. Great technical ability is required in the 
analysis of difficulties which are the result of poor 
training and in the construction of methods for over- 
coming these difficulties. 

Some of the knowledges and skills which a ad 
should possess are listed below : 


1. A knowledge of how children develop; the relation 
of subject matter to development; individual differences 
in rate of development. 

2. A clear knowledge of the interests and points of view 
of children at each age and how to adapt the subject mat- 
ter in the light of these. 

3. A knowledge of the principles of learning and of how 
to arrange subject matter for economical learning. 

4. A knowledge of the function of the school and of its 
place in society. This also involves a knowledge of the 
school as a factor in the history of civilization. 
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5. A knowledge of the part that past experience plays in 
the present activities of the child. 

6. A knowledge of the aims of education in general and 
of its aims in each subject in particular. This also in- 
volves a knowledge of how each subject functions in the 
development of the child. 

7. A knowledge of the technique needed in analyzing 
pupil difficulties and of how to build up interests and cor- 
rect defects through the use of materials. This also in- 
volves a knowledge of how to organize and adapt subject 
matter to difficult cases. 

8. A knowledge of the psychological factors involved in 
discipline. This involves a knowledge of the causes of 
behavior problems and how these causes should be treated. 


Studies of the causes of failures. In a study by 
Buellesfield ! data were gathered from 116 school 
systems employing a total of 4848 teachers. Of this 
number 135, or 2.77 per cent, failed in one year. It 
was found that the smaller school system had a much 
greater percentage of failures than the larger. Care- 
ful selection on the part of more competent selective 
agencies in the larger systems probably accounts for 
fewer failures in these systems. Very little sex 
difference was found with regard to failure. The 
tabulation on page 200 shows the principal causes of 
failure as reported in this study. 

An examination of the data collected by Buelles- 
field reveals the fact that very few causes are listed 


1 Buellesfield, Henry. ‘‘Causes of Failures among Teachers,” 
The Elementary School Journal, Vol. I, pp. 439-452. University of 
Chicago, Department of Education. September, 1915. 
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which may not be considered as habits and attitudes 
or, in other words, as personality traits. 


Causes OF FAILURE eae “wor TorTaL 
Weakness in discipline . . .. . .| 114 54 168 
Lack ol judgments 5) skeen Pee ert 54 86 140 
Deficient:in scholarship _. . 9: . .| 42 40 82 
Poor methods . . . aoe 4l 79 120 
Daily preparation inenmceat? Be rds ile 24 51 75 
Rackedndustry” = 4245. -8-y eee 19 280 | 4 
Lacked sympathy ts tees See iG 45 62 
Too nervous . . all meee 15 30 45 
Deficient in social quaheres Se a, 15 Zi 42 
Unprofessional attitudes . . . . .| 14 28 42 
Unattractive appearance... . .| 12 29 41 
oonsnes| (lene Mee 12 13 25 
Lack of culture and refinement Sigal 11 28 39 
Uninterested in work of teaching . .| 10 26 36 
Too many outside interests . . . . 10 23 33 
nimiorall Wea ier Mee teas ciel > Re 10 1 11 
Too trrvoloust anu! otis: a) byte elma Qe PT aie oth 
Disloyalty ; : 9 16 | 85 
Could not control temper : é 23 30 
Deceitful PSA se ee ae eae of 19 26 
Untidy nadress: 4) ua a: ae ete 7 14 21 
Remained too long 5 ily 22, 
Too immature . : 3 13 16 
Wrong religious views tor that com- 
ramuUMye 5 3c : 2 3 5 
Attended questionable mureneut 1 8 9 
Keeping company with high school 
DOYS! el Nea etn ea, aera 1 0 1 
Use of tobaceowie 0 eee a ee 0 1 1 


Self-analysis. The writers believe that most 
teachers seldom, if ever, attempt to analyze their 
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own development and plan for future growth. In- 
dividually, we would make greater progress, if we 
definitely recognized (1) what we are, (2) how we 
came to be what we are, and (3) what we should 
strive to be. 

Every person is a result of hereditary and en- 
vironmental factors. It must be remembered that 
the influence of these cannot be separated; how- 
ever, it is valuable to raise a number of questions 
in connection with each. With respect to one’s 
heredity the following queries are suggestive : 


Are there any mental traits which seem to be possessed 
by most of your relatives? Which of these are desirable? 
Which are undesirable? With respect to energy, are your 
relatives as a rule above average? average? below aver- 
age? 

What were the characteristics of your environment as a 
child? Where did you live: in the country or in the 
city? How many children were there in the family? 
What were the occupations of your parents? What were 
the chief interests of your family? To what social and 
religious organizations do you belong? 

What’ are your chief amusements? What are your 
chief reading interests? Do you make plans for the 
future and attempt to carry them out? Do you make 
friends easily? Do people confide in you? Do you 
accept responsibility ? 


An analysis of oneself should lead one to a knowl- 
edge of his traits, an understanding of how they were 
developed, and a basis for their future development 
and modification. In analyzing’ oneself, however, 
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care must be exercised that an objective attitude is 
taken. There is always danger that a critical atti- 
tude regarding self may lead to self-consciousness. 
This must be carefully guarded against; however, 
the self-satisfied attitude is equally harmful. In- 
dividuals should frankly recognize the weak points 
and the strong points in their characters and con- 
stant effort should be made to strengthen the for- 
mer and to make the best possibie use of the latter. 

The teacher and the teaching situation. The older 
notion of the teaching situation as one in which 
the teacher merely hears the recitation is no longer 
held by competent school people. This notion failed 
to take into account a number of important elements 
in the learning process. This wrong conception of \ 
the teacher as being merely the assigner and hearer 
of lessons has been replaced by one in which the 
teacher’s function is to guide and direct children in 
their education. In this respect the teacher’s duty 
consists largely in helping arrange materials so that_ 
children can more effectively react to them. Ma- 
terials are to be arranged and presented in such a 
way as to stimulate children to activity of a desirable 
kind. 

The statement above calls attention to another 
important principle, namely, that children grow 
only by their own activity. Any activity on the 
part of the teacher is useless, or probably worse than 
useless, if it does not stimulate pupils to activity. 
Learning takes place in an individual only through 
his own activity. The child is not developed by the 
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school except as the school furnishes stimulation and 
opportunities for desirable activity. Learning is 
not a process of absorption but rather one of growth 
as a result of activity. In the real sense the teacher 
can make no lesson interesting. Huwever, he may 
present materials which are so organized that the 
child will react in terms of previously developed 
interests. Here again the teacher’s function in 
' handling the materials of instruction must be con- 
sidered in terms of the child. 

Although learning is an individual matter and 
depends on self-activity, yet most learning in school 
occurs in social situations. The teaching situation 
is a social situation. Since this is true the total 
situation must be considered when we study the 
activity of the child. The pupil not only reacts 
to the materials of instruction but to the teacher 
and to his classmates as well. The interests and 
attitudes of the pupil are to a large degree dependent 
on the interests and attitudes of the other mem- 
bers of the social group. The teacher is usually 
the most important member of the group as far as 
causing pupil activity is concerned. The interests 
and attitudes of the teacher, then, will be most 
powerful in shaping those of the pupil. 

An important item in learning relates to the idea 
that information gained is not just so many facts 
learned but rather so many facts learned in a definite 
situation. They are of value, dynamic, and worthy 
of retention only as they have been given such mean- 
ing by the situation in which they are learned. The 
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importance of the teacher as a factor in the vitaliza- 
tion of the work of the school cannot be overem- 
phasized. 


QUESTIONS AND EXERCISES 


1. List ten duties of a teacher in order of importance. 

2. List ten habits which each individual must develop 
but for which the school is not responsible. 

3. List the aims of education given in several of the ~ 
references at the end of this chapter. 

4. Find in the references several definitions of per- 
sonality. How do these agree? In what way does the 
notion of personality given in this text differ from that 
found in each of the references consulted? Why is per- 
sonality referred to as a very complex matter? 

5. List the traits of two highly successful teachers and 
two unsuccessful ones. In what respects do they differ? 

6. Rate yourself on the rating scale given in this chap- 
ter. On each trait let ‘‘strongest’’ be represented by a 
value of 5 and “‘weakest’’ by a value of 1. Check your- 
self on each trait and then find a total. Outline for your- 
self a program which will strengthen your weak traits. 

7. Which traits listed on the scale help you most in 
dealing with children? 

8. What is meant by the statement, ‘Scholarship like 
personality always has reference to some environment”’? 

9. Study the causes of failure found by Buellesfield 
and check those which you think account for the failure 
of teachers you have known. 

10. Compare several teachers as to the extent to which 
they are dominating factors in the schoolroom. Do you 
find some teachers who seem to want to assume full dom- 
ination over the situation? Do you find others who 
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remain in the background as much as possible and who 
seem merely to guide? If you find such situations, study 
the activity of children under the different conditions. 
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CHAPTER XI 
THE PSYCHOLOGY OF LANGUAGE 


What is language? Language may be considered 
in the main as composed of sounds which an indi- 
vidual produces by means of his speech organs as 
responses to social situations. Furthermore, the 
concept of language demands that these sounds 
serve as stimuli which are capable of arousing in 
other members of the same language group certain 
definite responses. Language, however, is a broader 
concept than communication by words alone. Lan- 
guage is communication with others, and communi- 
cation is not limited to speech alone. Various signs 
are used in making known our wants, feelings, and 
interpretations. Deaf mutes use a highly developed 
system of signs in communication. All persons de- 
velop little mannerisms which are understood by 
close associates. More general bodily movements 
which carry meaning are developed by larger lan- 
guage groups. Facial expressions which depict 
certain emotions, gestures which are recognized 
as carrying definite meanings, as well as general 
bodily posture—the bowed head and_ stooped 
shoulders — may be almost universally interpreted. 

Biological basis of language. It is an important 
fact, now generally recognized, that the ability to 
acquire speech is innate but that the particular 
language one learns is acquired. The ability to 
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acquire language must be thought of in terms of the 
neuro-muscular codrdinations made possible by the 
biological nature of the individual. The organism 
in its development in response to stimuli is able to 
coordinate the movements of the various organs 
which function in speech and produce a unified re- 
sponse. Thus it is seen that speech depends upon 
the building of complex movements out of more 
simple ones so that definite sounds are produced 
by the speech organs and are produced when the 
individual desires to make them. . 
While it is undoubtedly true that the ability to 
acquire speech is innate, it is equally true that the 
language one acquires is wholly a result of environ- 
ment. It is also true that the environment which 
determines the language an individual learns is not 
a result of what might be called a natural environ- 
ment, that is, a racial, geographic, or other natural 
division, but of a social environment. The child 
learns all his words and language forms directly 
from others about him. A person reared in one 
part of the country acquires the speech habits pe- 
culiar to that section. It often happens that people 
with a common language but scattered over a wide 
area develop local expressions which may be ex- 
plained in terms of local conditions. Persons mov- 
ing early in life from one section of the country to 
another and being reared there tend to acquire the 
local peculiarities of the language in the new sec- 
tion just as if they had been born there. Not only 
is this true of people with a common biological 
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heredity but also of people with a different biological 
heredity if they are brought to another section as 
infants. A baby of a different race and language, 
if adopted by Americans speaking the English lan- 
guage, would learn that language and never know a 
single word of the language of its parents unless 
taught that language. The ability to acquire lan- 
guage, then, is a part of man’s biological inheritance, 
while the language he acquires is a question of social 
inheritance. The degree of excellence which any 
individual member of the language group displays 
in language is a result of two factors: (1) the in- 
nate ability he has for acquiring language and (2) the 
efficiency of the methods employed by society in 
giving language training. 

Beginnings of language in the race. We are de- 
prived of direct knowledge concerning the begin- 
nings of languages in primitive man for the simple 
reason that primitive man as we know him today 
represents a great advance over the primitive man 
who lived centuries ago. There is no race today 
so primitive as not to have a fairly well-developed 
language, consequently it is impossible to study 
language in its origin at first hand. Speech prob- 
ably first arose out of instinctive responses involv- 
ing the speech organs. In the beginning, speech 
very likely was concerned largely with emotional 
expressions: fear, anger, and the like. In this stage 
the individual used language primarily in com- 
municating his personal feelings and attitudes. 
Probably following this, or growing up with it, came 
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signs or sounds which were used in conveying in- 
formation useful to the family or tribe. Written 
language — picture and sign writing— was de- 
veloped later and came as a result of the necessity of 
communicating with other members of the tribe at 
a distance. The Egyptian is one of the oldest lan- 
guages of which we have any remains. Records 
of this language date back several thousand years 
B.C. It is evident that any language so highly de- 
veloped as to have written forms must have de- 
veloped during a long period of time. The origins 
of spoken language are therefore lost in antiquity. 

One method of explaining the origin of language 
is that primitive man imitated the sounds about 
him and thus gave names to animals and things. 
Another theory explains the origin of language in 
terms of man’s innate nature. Certain sounds are 
universally expressive of emotional experiences and 
come to stand for those experiences. Whatever the 
origin of language, there were doubtless at first only 
a few words by means of which man expressed to his 
fellows a vague notion of his experiences. As the 
social need of man increased, there came a need for 
more exact expression and a wider range of words 
for communication. Language and social develop- 
ment probably paralleled each other. Language 
took on a fuller and richer meaning and at the same 
time the intellectual life of primitive man must have 
increased. 

Beginnings of language in the individual. We cannot 
too strongly emphasize the fact that language de- 
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velops in relation to a social environment and not as 
a spontaneous development of the child. If several 
children could be isolated so that they never heard 
any speech, they would learn to communicate with 
each other in a simple way by sounds and signs, but 
they would be unable to develop anything more than 
a very primitive language. It would probably take 
thousands of years for such children and their de- 
scendants, who never came in contact with a well- 
developed language, to develop one of their own. It 
is significant to note that each child must start over 
again in the development of language but that he 
has a language heritage which he acquires largely 
through imitating his elders. 

Parents generally consider that language begins 
at the time when the child first makes a sound which 
is an apparent attempt to communicate its feelings 
or desires. In reality, language begins much farther 
back in the life history of the individual. It be- 
gins with all those movements and emotions which 
the infant makes early in life in response to stimuli 
most of which are internal. Speech — language 
in general — has its beginnings in such responses. 
Later, as the individual begins to secure better con- 
trol over the speech organs, sounds are made which 
might be considered expressive in that the child ap- 
parently attempts to communicate his feelings and 
wants to others. For some time this form of lan- 
guage is predominant in that words are used almost 
exclusively for making known the individual’s own 
wants. They always have some personal reference. 
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—Language, then, has its beginning in the innate drives 
or emotions of the organism. The problem of lan- 
guage in its origin in the individual is a functional 
one. The question is not what does the individual 
desire to communicate but what are the needs he is 
trying to satisfy. 

Varying with different children, but generally 
about the end of the second year of life, a noticeable 
difference in the child’s language reactions may be 
observed. Previous to this time words have been 
used singly and always associated with some desire 
of the child. Now he begins to point to various 
objects and inquire as best he can the names of the 
individual things. He has now discovered that 
everything has a name. His language subsequently 
begins to take a new turn. Instead of all language 
reactions being concerned with himself, the things 
about him receive more of his attention. Words 
during this period tend to lose for the child the ‘‘ wish- 
relationship”’ and take on more denotive aspects.1 

How words acquire meaning. The first word of an 
infant develops out of sounds which it makes in the 
beginning merely by chance as it reacts to internal 
and external stimuli. There are certain sounds 
as ‘‘mama”’ and ‘‘dada”’ which are universally made 
by young children. These are among the easiest 
ones for it to produce. Parents have recognized 
these sounds and guided the child in his word build- 
ing. He makes such sounds at first by mere chance 


‘ Koffka, Kurt. The Growth of the Mind, Chap. V, pp. 319- 
331. Harcourt, Brace and Company, Inc., New York. 1924. 


212 


PSYCHOLOGY OF LANGUAGE 


but parents motivate these by repetition and by 
paying attention to the baby when the sounds are 
produced. The appearance of such sounds, like 
that of the movements of the various parts of the 
body, is the result of changes produced in the nery- 
ous system by stimuli. It is significant that stimuli 
which lead to no controlled responses produce bab- 
bling. All persons who have observed young chil- 
dren have noticed the tendency for certain sounds 
to occur over and over again. As the speech organs 
develop and further stimulation takes place, a greater 
range of sounds and combinations of sounds are 
produced while at the same time the child begins to 
secure control over the movements producing these. 
At this stage of pre-word development sounds are 
repeated continually. 

It is out of this babbling that words grow. As 
the child secures better and better control of the 
speech organs and as his babbling is motivated by 
things and persons, certain sounds begin to have 
meaning with respect to the stimuli which motivate 
them. True words or language sounds thus begin 
to develop. At first such word sounds are probably 
produced intentionally only when the stimulating 
object is present. As the child acquires additional 
language sounds and mental development increases, 
these responses are freed from the necessity of the 
presence of the object as a stimulus. True words 
carrying certain fairly definite meanings to the child 
are now used. The meanings change as he has addi- 
tional experiences. A word conveying a certain 
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meaning to the child may have an entirely different 
one to the adult. Words carry meanings according 
to the experiences of the individual. An eight- 
year-old boy with a mental age of six on being asked 
what cloth is used for replied that it is used to patch 
clothes with. His experience with cloth was wholly 
in having his clothes patched. He thus gave his 
idea of the use of cloth in terms of his experience. 
So it is with all words, they carry meanings for us in 
terms of our experience. 

Relation between language and mental development. 
A study of the origins of language either in the race 
or in the child will reveal the close parallel between 
language development and mental development. 
There is no question but that language is a part of 
man’s social heredity while the ability to acquire 
language rests largely in his biological heredity. 
Since acquired characters are not inherited, lan- 
guage as such has never become a part of man’s 
native equipment. Biological inheritance has never 
given any generation a language. It has only given 
the ability to learn language. Each generation must 
learn anew from the one preceding it. The new 
generation, however, has the opportunity of devel- 
oping and adding new words and expressions to 
the language learned from the last. Language has 
thus been built up by slow additions and changes. 
It is, then, seen to be a product of social inheritance 
and to be highly artificial. Language and mental 
development are mutually dependent. Indeed lan- 
guage and mental development, in a sense, refer to 
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the same thing. With language man is able to ac- 
quire in a relatively short time a great share of the 
things discovered in the past. Since an individual 
grows only as he reacts to the things about him, it 
is evident that language gives the individual a su- 
perior means of reacting and thus makes possible 
greater mental development. 

Relation between language and thinking. One’s 
thinking is conditioned by the tools which he has 
available for use in the process. Civilization is 
wholly dependent upon the intellectual development 
of the race. Intellectual development really means 
ability to think and this in turn is conditioned by 
language development. Thinking and language de- 
velopment are so closely related that it is difficult to 
conceive the one without the other. They seem to 
refer to one and the same thing. Man’s intellectual 
development would be crude indeed did he not have 
the power to react in a symbolic way to situations. 
A high stage of intellectual development would be 
impossible if man could react only directly to situa-~ 
tions. As it is, certain sounds and actions acquire 
meaning and these stand for situations. Language 
thus becomes a tool for thought whereby words 
and gestures are substituted for the original situa- 
tions. Since man is not faced with the necessity 
of always having the original situation present when 
he reacts to it but may substitute language, a great 
economy is effected. Words become detached from 
the things they stand for and are used in thought 
processes instead of the things. It so comes about 
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in the development of an individual that language 
and thinking become very intimately related in that 
thinking depends on language of some form. 

Language a mode of reaction. Language as a mode 
of reaction must not be confused with the content 
of language. The content of language refers to its 
use as a means of communication with others. As 
a mode of reaction, language is considered from the 
point of view of its importance in individual develop- 
ment and adjustment. One of the chief aims of 
language has to do with individual development. 
The growth of organisms is conditioned by their 
ability to adjust themselves to their environment 
in a satisfactory way. Language is undoubtedly 
man’s most important means of reacting. As 
such, no other school subject is so important. In 
early life the child makes known his wants and de- 
sires in many ways, often by various motor actions 
other than those involving the speech organs. In 
later life language becomes the predominating 
method of expression. Language provides a universal 
means in terms of which man may react to the things 
about him and express to his fellows the interpreta- 
tion he places on them. 

The student must learn to interpret language from 
the genetic and functional points of view as well as 
from the more formal ones. Language teachers 
who have made little or no study of educational 
psychology are apt to have no concept of their prob- 
lem other than a formal and artificial one. Such 
teachers are unable to see the deeper meanings of 
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the development of language in the life of the indi- 
vidual and the race. Language is a hazy, mystical 
thing for most teachers who do not go to the other 
extreme and overemphasize its formal aspects. The 
student of language should see it as a form of human 
behavior and should have some notion of its origin 
and affinities in the original nature of the individual 
and the race. | 

Language as habit. The child knows how to talk 
and may use correct expressions long before he 
speculates about forms. In fact, he may go through 
life using good English almost — if not totally — un- 
aware that such a thing as formal grammar exists. 
Language is fundamentally a matter of habit. The 
child hears others about him use certain sounds to 
denote objects, actions, etc. Through simultaneous 
association the sounds come to stand for the objects. 
Later, he learns to associate these sounds or words 
in a certain order to convey certain meanings. Lan- 
guage is an exceedingly complicated form of be- 
havior but the child is totally unaware of this. He 
has learned how to use nouns, verbs, adjectives, 
adverbs, and other parts of speech so as to make 
known his wants and to communicate his interpre- 
tation of situations to others, but all of this is on a 
habitual level. 

Later, the more mature individual who has learned 
the nature of language and its use as a tool of thought 
may consciously control language processes so as to 
secure more accurate results. He may even invent 
words and symbols to use for his purposes in solving 
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problems. This consciously controlled language 
behavior must not be confused with more habitual 
language behavior. It is a secondary type of be- 
havior based on the primary. In the ordinary con- 
versation of the individual no thought is taken of 
the words to be used or their order. The situation 
confronts the individual and the appropriate reac- 
tion is made on the habitual level. 

The fact mentioned in the preceding paragraph 
is illustrated in all our conversations. One person 
in a group makes a statement. The next person 
may make a long, involved counterstatement, not 
knowing when he begins talking what words are 
going to be used or how his statement will end. He 
simply reacts with a certain point of view, and words 
are used as a part of the response to the situation set 
up by the first speaker. Much of our conversation 
is on this level. No attention is given to individual 
words unless the language is faulty in some respect, 
but we react to the thought of the total statement. 
The speaker is usually not especially concerned with 
the words used but presents a meaning clothed in 
words. The conversation may runon and on. The 
trend of the thought will likely be remembered but 
the words used will receive no attention except as 
they are necessary in the process of recall. The 
use of words is not the object of the conversation. 
They are used on the habitual level for the purpose 
of reaction. 

Language and social intercourse. Language is our 
main method of communication and as such is highly 
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socialized. In adult life much of our thinking, even 
though we are engaged in work apart from others, 
is of a social nature. People who are working on 
similar problems or who are interested in problems 
like our own are continually thought of. Com- 
parison is made between what others have done and 
the problem we have in hand. Reference is fre- 
quently made to methods of work developed by 
people who have preceded us. In all such references 
and comparisons the student has in mind other work- 
ers. He is motivated to make a more exact and 
worthy production because of the thought of other 
students of similar or related problems. He thus 
comes to be motivated by individuals — it may be 
at a distance — to whom the product of his inquiry 
will later be communicated. The reaction of the 
distant worker is anticipated and the problem is 
handled in the light of the anticipated response. 
Language, while highly of an individualistic nature 
in the pupil entering school, gradually becomes almost 
wholly social in its nature. 

In the young child reactions by means of language 
are probably on the same level as his other activities. 
He reacts to the present situation by talking. Much 
of the talk of a primary child is of an individualistic 
nature. He talks, just as he reacts in any other 
motor way, largely in terms of himself and his own 
activities. Individualized motives predominate. 
He thinks of himself and merely talks about his 
own activities with few if any social motives. Not 
so with the adult. His language activities, as well 
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as his other activities, are almost always, if not 
always, dominated by social motives. By social 
motives we do not mean a desire to do what he thinks 
best for society but merely that he is motivated by 
the way he thinks others, generally a very limited 
group, will react to his activities. 

Exact expression and word meaning. Closely as- 
sociated with the thought of the preceding para- 
graph is the problem of using words to convey exact 
thought. By ‘‘conveying exact thought’? we mean 
the use of words in such a way as to convey the ideas 
we have in mind so that the individual for whom they 
are written or spoken will be able in interpreting 
them to secure our ideas. The fact that the race 
has not inherited ready-made meanings for words 
but that each individual has acquired them for him- 
self accounts for the various shades of meaning which 
are attached to many words. Different individuals 
often learn the same word under different circum- 
stances and in connection with widely unlike events. 
The word ‘farm,’ for example, does not mean the 
same to a man reared in West Texas as it means to 
one reared in Vermont. The word “‘home”’ is one 
which practically all people react to with a warmth 
of feeling and certain images and ideas, yet how 
different must be the reaction of a city boy reared on 
the tenth floor of an apartment house from that of 
the country boy whose home is surrounded by wide 
expanses of green fields dotted with trees. It is this 
fact, that words carry implications according to the 
different experiences of individuals, which causes 
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much confusion in our interpretation of the language 
of others. 
We limit the meaning of words when they are used 
“in sentences. A word used by itself tends to convey 
a wider range of meaning than when used in a sen- 
tence simply because when so used its meaning is 
limited by the other words of the sentence. Exact 
expression occurs when the thought we wish to con- 
vey is clothed in carefully chosen words standing in a 
certain relation to each other and making a language 
unit which can be interpreted only in the desired way. 
In such a language unit the words are interpreted 
in terms of each other collectively and not singly. 
Just here lies the trouble with most students of a 
foreign language. Words in a sentence are still 
words and the student is unable to get the meaning 
of individual words used in certain relationships. 
In this connection, Miss Rowland! in her study 
of words says: 


The tendency in all higher word combinations is to 
temporarily deprive the words of all associations that do 
not contribute to the meaning of the sentence as a whole. 
The span of attention is limited, and if we had as complete 
a reaction as I have described for each word in a sentence, 
we should be lost in the meaning of the parts before we 
could combine them in a whole. We do not give equal 
value to the different parts of a sentence, but we dwell 


1 Rowland, Eleanor H. ‘‘The Psychological Experiences Con- 
nected with the Different Parts of Speech,” Psychological Review 
Monograph Supplement, Vol. VIII, No. 1, Whole No. 32, pp. 36, 37. 
Psychological Review Company. January, 1907. 
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on the more important words, while those of lesser interest 
serve, not as independent words, but simply as parts of 
the associative cluster that make up the meanings of 
others. 

The highest literary style consists of a nice adjustment 
of values, where the words mean all that they possibly 
can, without confusing the combined meaning of them all.. 
On the other hand, scientific style of expression differs, in 
that the separate words are allowed only as much inde- 
pendent significance as is necessary for the sentence to 
have meaning. This prevents any doubleness of inter- 
pretation, and more can be crowded into a given space. 
In general, a phrase may become a kind of elongated word 
and may have meanings in every way analogous to word- 
units as we have studied them. When these phrase- 
experiences are described, however, the analysis must fall 
into the same terms we have used for the word-experiences. 


That words are hard to use in an exact way to 
express an idea accounts in large part for the fact 
that scientists frequently are forced to develop new 
words for purposes of exact expression. The mathe- 
matician has a set of symbols by means of which he 
is able to express processes and results so that all 
other workers in the same field are able to follow 
him with accuracy. If he does not already have 
symbols to express his concepts accurately, he in- 
vents them. The whole trend in scientific and 
mathematical work is to build up a language which is 
denotive only ; words that are expressive and carry 
many meanings for different individuals cannot be 
used in exact work. ‘Instinct’ is a word which 
furnishes a good illustration of the difficulty found in 
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using a common term to express a scientific concept. 
Psychologists are able to define what they mean by 
instinct and agree fairly well, but when they begin 
to use the word apart from the definition there is 
considerable disagreement. 

It has been observed that in their conversations 
persons use a smaller vocabulary than their needs 
of communication require. All persons use a more 
familiar word where one which they know but use 
less often would convey a more accurate shade of 
meaning. ‘This is true because new words, or those 
used less frequently, are not so definitely habituated. 
One’s vocabulary is composed of some words which 
can be used at any time the situation demands while 
there are others not so definitely under control. 
“Vocabulary training is not merely the learning of 
more words, but learning to use words more accurately 
to convey precise shades of meaning.” ! 

Two aspects of language reactions. In an earlier 
paragraph the fact was mentioned that the lan- 
guage of children is a much more personal thing than 
that of adults. Children use words more to give 
expression to desires and attitudes than do adults. 
Words are more personal with people early in life 
than later. Here they are used in such a way as to 
give personal attitude toward situations. Later in 
life words are used more to express ideas, but they 
probably always give some hint as to our attitude 


1Symonds, P. M., and Penney, Edith M. “The Increasing of 
English Vocabulary in the English Class,” Journal of Educational 
Research, Vol. XV, pp. 93-103. February, 1927. 
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toward them. Piaget,!in his study of the languages 
of children, divides the talk of his subjects into two 
groups — ‘‘the ego-centric and the socialized.” He 
says: 

When a child utters phrases belonging to the first group, 
he does not bother to know to whom he is speaking nor 
whether he is being listened to. He talks either for him- 
self or for the pleasure of associating anyone who happens 
to be there with the activity of the moment. This talk 
is ego-centric, partly because the child speaks only about 
himself, but chiefly because he does not attempt to place 
himself at the point of view of his hearer. Anyone who 
happens to be there will serve as an audience. The child 
asks for no more than an apparent interest, though he has 
the illusion (except perhaps in soliloquy if even then) of 
being heard and understood. He feels no desire to influ- 
ence his hearer nor to tell him anything; not unlike a cer- 
tain type of drawing-room conversation where everyone 
talks about himself and no one listens. 


This ego-centric tendency in the use of language by 
children is also noticeable with adults. 

The following quotation from Miss Rowland’s 
study emphasizes the same point.? 


We find that the adjective function in general is that of 
expressing the intimate effect of stimuli on organism and 
at the same time of pointing to an object as possessing 
these qualities and it is more likely than the other parts of 
speech to have an affective coloring. It must, if it has 
any meaning apart from its noun, have a definite content, 

1 Piaget, Jean. Language and Thought of the Child, p. 9. Har- 


court, Brace and Company, Inc., New York. 1926. 
2 Rowland, Eleanor H. Op. cit., p. 23. 
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which may be in terms of elemental sensations or of the 
reaction subsequent to these sensations, or a combination 
of both. When the whole person is felt as involved in the 
reaction and the sensational content is diffused over 
enough area, we classify the qualities as opposites, because 
of the opposite reaction they call up. Such adjective qual- 
ities are apt to be felt in terms of the self as experiencing 
them, instead of in terms of external objects. 


In a study of the psychology of language it is im- 
portant that these two aspects of language, the de- 
notive and the expressive, be clearly recognized. 
The function of language is more than the com- 
munication of ideas. Language also affords a means 
whereby we may make known our personal atti- 
tude toward facts. Words not only carry meanings 
for us which are similar to the meanings they carry 
for others, but they in addition possess certain per- 
sonal characteristics for the user. This is what 
gives individual warmth and feeling tone to our con- 
versation. The fact that words are closely tied up 
with the subjective side of life, with the experiences 
of the individual, is clearly shown by an association 
experiment. When a word is called out to a num- 
ber of persons individually, with the instruction 
that they give the first word that comes to mind, a 
wide range of reactions is found. 

Language as stimulus and response. Weiss! calls 
attention to the fact that when we consider the be- 
havior of the human organism, two rather distinct 


1Weiss, A. P. A Theoretical Basis of Human Behavior, Chap. 
XIII. R.G. Adams & Company, Columbus, Ohio. 1925. 
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types of motor responses are discovered: (1) those 
that involve the manipulation of objects and 
(2) those that produce language symbols. These. 
responses, each or both, may be produced by every 
situation the individual meets. The peculiar char- 
acteristic of language — the one that makes it of 
such tremendous importance in the economy of 
man’s behavior —is that sounds or symbols are 
substituted for things. Man learns to react to ob- 
jects by the use of sounds and substitutes these 
reactions for those involving the manipulation of the 
object. Not only is man able to respond to situa- 
tions in a secondary way through language, but he 
is also able to respond to such responses of others. 
This dual nature of language makes it of the great- 
est importance for means of both reaction and stimu- 
lation. ‘This fact is of especial interest because one 
individual may react with words to a situation which 
demands a handling response. The words of the 
first individual may be reacted to by a second in- 
dividual who makes the handling response. As 
Weiss points out, this makes codéperation between 
individuals possible and may involve many individ- 
uals and extend over a long period of time. This 
character of language has probably been the chief 
cornerstone of man’s socialization. 


QUESTIONS AND EXERCISES 


1. Observe a group of persons talking. Notice move- 
ments which aid the sounds produced by the speech organs 
in conveying meaning. 
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2. Name some bodily movements which aid persons 
in conveying their feelings to others. Do you find marked 
differences between children with respect to movements 
which aid speech? 

3. Give examples which illustrate the points dis- 
cussed under the topic, Biological Basis of Language, 
page 207. 

4. Have you ever had an opportunity to observe the 
beginnings of speech in a child? If so, can you write a 
paragraph showing the stages in the development of mean- 
ing for a certain word? 

5. Observe how you acquire the meaning of a new 
word. Write sentences which illustrate the various mean- 
ings of fast. How do you think that you acquired a 
knowledge of all these meanings? What would you expect 
the word fast to mean to a first-grade pupil? 

6. Visit a language class and notice any methods the 
teacher uses in developing word meaning. List all the 
instances in which she makes an effort to enlarge the 
children’s vocabulary. 

7. If possible secure a measure of the vocabulary of 
the pupils in the class visited by means of a vocabulary 
test. Would you expect to find a wide range of language 
ability in an average class of fifth-grade children? Dis- 
cuss methods of making provisions for individual differ- 
ences in language ability. 

8. Ask the teacher of the class visited whether the 
pupils who are best in language ability are also best in 
the other school subjects. If this is true on the average, 
does she find any exceptions? What provisions are made 
for such exceptional cases ? 

9. If you have available mental test scores and vocabu- 
lary test scores, find r for these two sets of data. What is 
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the relation between language ability and mental ability 
as measured by the tests? 

10. Discuss the efficiency of speech for social inter- 
course. In this connection discuss the purpose of lan- 
guage instruction. 

11. In thinking do you tend to use words subvocally? 
How do children in the first grade compare with those 
in the sixth in ability to think silently? What are the 
causes of the differences found? 

12. Can you illustrate the two aspects of language reac- 
tions mentioned in the chapter from examples discovered 
in your observation of children in the elementary school? 
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CHAPTER XII 


THE PSYCHOLOGY OF LANGUAGE (Continued} 


General aims. The general purpose of all work in 
language must be determined by the function it per- 
forms in the life of the race. Man’s ability as a re- 
acting organism would be very greatly limited if he 
did not possess language. He uses language as an 
efficient method of reacting to situations, and he is 
able to react to situations described in terms of lan- 
guage. Language in a way provides man with a 
method of reacting to situations which occurred 
in the past and which occur today in distant places 
as well as to those which occur in his immediate 
environment. It is significant, however, that situa- 
tions which involve language responses are always 
social. Man’s ability to develop language, and con- 
sequently his ability to rise from a primitive to a 
highly civilized condition, has made of him a so- 
cialized being. The general purpose of English teach- 
ing must then be found in the part language plays 
in man’s development. Language is man’s most 
useful instrument and one without which most of his 
progress would not have been possible. The gen- 
eral purpose of language teaching may therefore 
be stated as follows, ‘“‘To make the language re- 
sponses of the pupils more efficient.”” This is a 
rather general statement which involves among 
other things the following: (1) the ability to react 
accurately to language situations whether oral or 
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written and (2) the ability to produce language 
which may readily be comprehended by others. To 
be more specific, the first statement deals with the 
ability to understand words, phrases, or any group 
of words, either spoken or written. This involves 
a knowledge of words and forms of expression to- 
gether with the meanings they convey when used in 
different ways. The second statement has to do 
with both oral and written language and implies 
that the individual should be able to state his ex- 
periences in terms of language so that they may be 
both accurately and readily understood by others. It 
is needless to say that the teaching of language is con- 
cerned with both the expressive and denotive aspects. 

Specific aims in language instruction. General aims 
set forth a viewpoint and help the teacher to get a 
general notion of what is to be accomplished, yet 
it is essential that more specific aims be kept con- 
stantly in mind. Language habits are not general, 
or if general, they are composed of many specific 
habits which have become organized into a larger 
functional unit. Training in order to be more effec- 
tive must be specific. We have had too much use 
of the ‘‘shot gun”? method in education. Teachers 
must have definite objective goals in view; they 
must know how to attain these goals and how to 
take inventories of the progress made. 

Bobbitt ! has listed the specific aim of English 


1 Bobbitt, Franklin. How to Make a Curriculum, pp. 252-253. 
1924. Used by permission of, and arrangement with, Houghton 
Mifflin Company. 
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expression. These are reproduced here because 
they seem to meet the situation better than any yet 
proposed and because of their wide influence in 
molding educational practice. 


OBJECTIVES OF ENGLISH HXPRESSION 


1. Ability to use language in all ways required for 
proper and effective participation in the community life. 

2. Ability effectively to organize and present orally 
one’s thought to others: (a) In conversation; (b) In 
recounting one’s experiences; (c) In more serious or for- 
mal discussion; (d) In oral report; (e) In giving direc- 
tions; (f) To an audience. 

3. Ability to pronounce one’s words properly. 

4. Ability in speech to use the voice in ways both 
agreeable and effective. 

5. Command over an adequate reading, speaking, and 
writing vocabulary. 

6. Ability to use language which is grammatically 
correct. 

7. Ability effectively to organize and express one’s 
thought in written form: (a) Memoranda; (6) Letters; 
(c) Reports, news items or articles, systematic discussion ; 
(d) Giving directions; (e) Written addresses. 

8. Ability to write with proper legibility, ease, and 
speed. 

9. Ability to spell the words of one’s writing vocabu- 
lary. 

10. Ability to use good form, order, and arrangement 
in all of one’s written work: margins, spacing, alignment, 
paragraphing, capitalization, punctuation, syllabication, 
abbreviation, ete. 
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11. Ability to organize and express one’s ideas clearly 
and effectively in the discussion, formal or informal, of 
social problems. ‘ 

12. Ability to converse agreeably and effectively upon 
a variety of topics and in a mood and manner suitable to 
the situation. 

13. Ability to utilize conversation as a profitable and 
enjoyable means of participating in the thought of the 
world. 

14. Ability and disposition to give expression to one’s 
thoughts and experiences in proper ways and under proper 
circumstances. 

15. Ability to use language efficiently as the vehicle of 
one’s thought. 


There are two distinct phases of language work: 
one has to do with written expression, the other 
with oral. Both phases are of great importance in 
the development of the individual. Oral expres- 
sion is probably the most important but as a rule 
has not received the attention it deserves. The 
committee on the reorganization of English in sec- 
ondary schools lists aims for both oral and written 
expression. Those for the teaching of oral expres- 
sion are listed here.? 


The immediate classroom aims of teaching oral expres- 
sion may be summed up under the ability: (1) To answer 
questions intelligently and fully; (2) to converse agree- 
ably; (3) to collect and organize material for oral dis- 


1 Report, ‘Reorganization of English in Secondary Schools,” 
Department of Interior, Bureau of Education, Bulletin No. 2, p. 87. 
1917. 
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course; (4) to present effectively in a natural environment 
material already organized; (5) to join courteously and 
pertinently in informal discussion; (6) to read aloud in 
such a way as to present the writer’s thought and spirit ; 
and (7) for those who have, or hope to develop, qualities 
of leadership, the ability to address an audience, or to 
conduct a public meeting. 


While the aims here stated are probably the best 
yet given, they are entirely inadequate from the 
point of view of the individual’s own growth. 
Inglis! calls attention to the fact that language is 
far more important as a means by which the indi- 
vidual’s own thinking is aided. Language as a tool 
for thinking is of more importance than it is as one 
for the communication of thought because the first 
is a necessary condition for the second. Language 
is merely thought expressed in terms of signs and 
symbols. Then again the individual’s experiences 
are not limited to the particular situations to which 
he has reacted but through the use of words he is able 
to combine parts or elements of many situations 
and: generalize. It is from this that rules, princi- 
ples, and general points of view develop. 

Time devoted to English. Scientific curriculum 
construction has not yet reached the point where a 
definite answer can be given as to the amount of time 
which should be devoted to English. Glass ? made a 

1Inglis, Alexander. Principles of Secondary Education, Chap. 
XI. Houghton Mifflin Company. 1918. 

> Glass, J. M. “Curriculum Practices in the Junior High School 


and Grades 5 and 6,” Supplementary Educational Monographs, 
No. 25, p. 5. University of Chicago, Department of Education. 
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study of the amount of time actually devoted to each 
of the school subjects. He found a wide variety 
of practices. Table XXIII shows his data in terms 
of percentage of the school week devoted to English 
by the school systems included in his study. These 
data were secured from fourteen school systems and 
probably are representative for the country as a 
whole. They show that some school systems are 
devoting practically twice as much time to English 
as others. No conclusions can be drawn as to the 
amount of time which should be given since Glass 
did not attempt to measure the results achieved by 
the pupils in the different systems. 


Taste XXIII. Hicuest, Lownst, anp AvERAGE PER- 
CENTAGE OF THE ScHooL WEEK DevoTrep TO ENGLISH 
IN THE FouRTEEN SCHOOL SYSTEMS 


Bem ee eee ee Fs anes 
5 ole, 16.7 26.0 
6 Biloi 15.8 29.3 
7 29.1 12.1 19.0 
8 32.2 12.1 16.3 
9 Bilal! 12.1 16.5 


Growth in language ability. Standardized tests 
in oral and written expression are limited in number 
but are increasing rapidly. Although they measure 
only the more formal aspects of language, they are 
valuable in that they give a definite idea of the child’s 
growth in language. An examination of the pur- 
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poses of some of the tests, with their norms of growth, 
is of value. The Wilson Language Error Test ' was 
devised to discover the pupils’ ability to recognize 
and avoid the common language errors. The test 
consists of three stories, each containing 28 errors 
which are to be corrected by the pupils. The three 
stories are of equal difficulty and so may be con- 
sidered as three forms of the same test and used as 
alternate forms. Table XXIV below shows the 
estimated median scores for grades 3 to 12 and Table 
XXV shows the estimated median age norms. 


TaBLE XXIV. SHowinc HEstimatepD MeEpiaANn SCORES FOR 
GRaAbES 3 To 12 on THE Witson LancuaGe Error TEST 


(rade 0. 4 5 6 7 8 OS TO lela mee 

Median Scores 7 ll | 14s 17 2089225 S235 ae aa oG 
TaBLeE XXV. SHowine Estimatep AGE Norms 

- Age. CW SO 2 SaaS SE Sas ies aL OnE t) 

Score LO p12) | T4164) 183) 20 Qos 4s 25 WObn 2b n2b 


There are 28 errors in each of the three tests and 
each error properly detected counts one point. The 
tables above, therefore, show the pupils’ growth in 
ability to detect errors. Part of Story C of the test 
is reproduced here for the purpose of illustrating 
the types of errors involved. 

1 Wilson, G. M. Wilson Language Error Test. Copyright, 1923, 


by World Book Company, Publishers, Yonkers-on-Hudson, New 
York. 
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Story C 
An Accident 


One Friday afternoon are teacher she asked us if we 
wanted to go to the woods. It was an awful nice day. 
Ain’t fun to play in the woods on such day’s? There was 
a old woods near the school house. Lots of flowers was in 
bloom. John and me wanted to pick them flowers so’s we 
could take some home to Mother, but the others did not 
wish to wait for us. 


John’s mother give us some apples for bringing him 
home. There orchard was full of apples. They never 
had so many before. The apples was picked and lay in 
great piles under the trees. The apples that we recieved 
helped to make up for the disappointment in having to 
come home early. 


The norms presented by Huddleson ! for his com- 
position scale are valuable for the purpose of show- 
ing growth. They are given in Table XXVI. 


Taste XXVI. SHowinc Norms ror HuppLEson ENGLISH 
COMPOSITION SCALE 


x 
5.9 


Vil 
4.7 


Vill 
5.3 


IX 
5.5 


XI 
6.3 


XII 
6.7 


IV 
3. 


Vv 
3.6 


VI 
4.2 


In Grade 
Quality 


In this test each sample is measured from a zero 
point, and each score represents exactly that many 


1 Huddleson, Earl. ‘‘English Composition, Its Aims, Methods, 
and Measurement,” The Twenty-Second Yearbook of the National So- 
ciety for the Study of Education, Part I, pp. 71 and 73. Public School 
Publishing Company, Bloomington, Ill. 1923. 
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steps from the zero point or “just not any” merit. 
A definite relationship is thus established between 
the norms for each grade in that the steps are equal. 
The growth from step 3 to 4 is the same in merit as 
that from step 5 to 6. A score of 6 represents, then, 
twice as much composition merit as 3. The differ- 
ence between the norms for consecutive grades 
indicates the amount of growth in the ability 
measured. 


Taste XXVIII. SHowrnc Scores Maps sy DrIrrerent 
GRADE GROUPS ON THE STANFORD BINET-SIMON VOCABULARY 
Test ! 


GRADE 
Score 


1-10 1 
11-15 
16-20 8 2 
21-25 art 8 
26-30 6 
31-35 3 
36-40 1 
41-45 
46-50 
51-55 
56-60 1 
61-65 1 
66-70 


—s i 


Ww] hw] rR 


me) bo} Be] aT co 


fmt | rm) CA) SD] ST ST On 


rR} bo] DO] BR] |} OO} Or 


my | OO) HR | CO] NT Co] | bo 


* Unpublished Materials, Jesup Psychological Laboratory, George 
Peabody College for Teachers. 
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A number of individuals have devised vocabulary 
tests. Terman,! in the Stanford Revision of the 
Binet-Simon Scale, has arranged a vocabulary test 
as part of the scale. The test consists of 100 words 
arranged in two lists of equal difficulty of 50 words 
each. The words are arranged approximately from 
the easiest to the most difficult in each list. The 
score is the number of words the child knows the 
meaning of. In order to find the entire vocabulary 


TaBLe XXVIII. SHowine GrowTH IN VOCABULARY AS MBAS- 
URED BY THE STANFORD BINET-SIMON VOCABULARY TESTS? 


AGE NumpBer or Cases Spgs el aca Toran VocABULARY 
6 38 15 2,700 
§ 55 Sill 5,580 

10 47 43 7,740 

12 45 54 9,720 

14 31 66 11/380 

16 19 76 13,680 

18 16 82 14,760 


it is necessary to multiply the number of words the 
child knows by 180, in case both lists are used ; if only 
one list is used, multiply by 360. The scores made 
on this test by the pupils of several grades are shown 
in Table XXVII. These data show that there is a 
wide range of vocabulary ability within each grade 
and that there is great overlapping between grades. 


1Terman, Lewis M. The Measurement of Intelligence, p. 226. 


1916. Houghton Mifflin Company. 
2 Unpublished Materials, Jesup Psychological Laboratory, George 


Peabody College for Teachers. 
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Vocabulary growth is shown in Table XXVIII. 
The average number of words known by the children 
at the several ages is considerably higher than the 
norms for the test. Two facts probably explain 
this: the pupils tested have superior native ability 
and also have had superior home and school advan- 
tages. If the test is reliable, these data show that 
even young children may possess surprisingly large 
vocabularies. 

Initiative and language training. We are largely 
creatures of habit. We frequently think of habit 
in connection with some particular skill or skills we 
have acquired, as walking and talking, little realizing 
that our entire existence is for the most part regu- 
lated by habits. We start off the day by getting out 
of bed and dressing in the same way that we have 
dressed hundreds of times before. We go through 
the routine of the day largely in the same way. In 
fact, we develop a habit of acting in the habitual 
way and avoiding the efforts necessary for new ways 
of doing things. Because we live largely on an 
habitual level and learn to take things as a matter 
of fact, experiences are apt to pass unanalyzed. 
Speaking and writing help pupils acquire the ability 
to notice occurrences and to report them with ac- 
curacy. Habits of careful observation are developed 
when the social situation is such as to furnish op- 
portunities and incentives for the development of 
these habits. To observe carefully and report ac- 
curately helps develop good habits of thought as well 
as good language ability. Initiative in analyzing 
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situations and reporting accurately may become a 

part of one’s habit system ; this is desirable. 
Language skills needed. The language skills 

needed will vary somewhat from group to group; 


TaBLE XXIX. SHOWING THE SIXTEEN SKILLS RECEIVING 
THE HicuEst SancrTrons 


1. Skill to read and understand newspapers . . . 6,715 
2. Skill to read and understand letters, orders, con- 
EG oe ae 2 ok Oe en ie PS a3) 
3. Ability to use good penmanship... . . . 5,815 
4. Ability to spell correctly . . coat Lite eer a erar al 
Di Ability to read and to follow directions ety cm etna Os200 
6. Good conversational ability . . . Aiey age ty 1, Oot 
7. Skill to read and appreciate good books sent sate! ted | 
8. Ability to think clearly and cleverly . . . . . 4,521 
9. Ability to read and to understand the magazines. 4,450 
10. Persuasive skill . . ten satats shcels 
11. Skill to direct the work of ‘others Eby ee lee oho 
12. Skill to pronounce words accurately . . Ole 
13. Skill to gather, organize, and interpret facts eto OLD 
14. Ability to present facts clearly . . 3,458 
15. Ability to read and understand descriptions of 
goods . 3,145 
16. Ability to ernie gual business letters, forms, 
briefs, and reports . . . . Rae WS beget aes (068 


however, there is no doubt but that there are cer- 
tain basic skills which are needed by everyone capa- 
ble of acquiring them. Searson * studied the skills 
needed by people in various vocations. He found 
that the sixteen skills listed in Table XXIX re- 


1Searson, J. W. ‘Determining a Language Program,” The Eng- 
lish Journal, Vol. XIII, p. 103. February, 1924. 
2Searson, J. W. Op. cit., pp. 99-114. 
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ceived the highest rating. In the study 7752 per- 
sons were consulted. The number to the right of 
the skill indicates the number of times it was men- 
tioned. 

Are children interested in language work? The 
interest children have in any subject is determined 
by many factors such as teachers’ interest, desire to 
see definite improvement from time to time, a knowl- 
edge of just what is required in the assignments, 
ability to finish a task and know that it is correctly 
done, and ability to make objective comparisons 
with one’s own former work and that of others. 
Language work because of its complexity and rather 
subjective nature does not lend itself well to the de- 
velopment of interest. When compared with other 
subjects it ranks low in student preference. Ter- 
man! studied the preference of gifted and average 
children for the various school subjects. He found 
that gifted girls liked composition; for the other 
groups, however, composition, grammar, and pen- 
manship were either disliked or the pupils were in- 
different toward them. In a study of children’s 
interests in the school subjects Sister M. Columba 2 
found the subjects in the language group to be the 
most disliked. Her data, together with those from 
two other studies which she quotes, are given in 

Terman, L. M. Genetic Studies of Genius, Vol. I, Chap. XIII. 
Stanford University Press. 1925. 

2 Sister M. Columba. ‘‘A Study of Interests and Their Relation to 
Other Factors of Achievement in the Elementary School Subjects,”’ 


Educational Research Bulletin, Vol. I, No. 7. The Catholic Edu- 
cation Press. 1926. 
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Table XXX. It is evident from the data pre- 
sented that language, if not positively disliked, is 
one of the subjects liked least by children. There 
must be a reason for this state of affairs. Certainly 
there is little if anything in the nature of the sub- 
ject itself to warrant the condition. If these data 
are typical and if to like a subject is as important 
as to know it, we have failed in the teaching of 
English when this is compared with the accomplish- 
ment in the other subjects. 


TABLE XXX. SHowING Rank oF PREFERENCE OF SCHOOL 


SUBJECTS 

WasHiIneton Data LossiEN BRANDELL 

1. Religion 1. History 1. History 

2. Arithmetic 2. Arithmetic 2. Reading 

3. History 3. Reading 3. Arithmetic 
4. Spelling 4, Geography 4. Religion 

5. Geography 5. Penmanship 5. Geography 
6. Language 6. Religion 6. Language 
7. Reading it 7. Spelling 

8. Penmanship So 8. Penmanship 


Interest and achievement in language work. Do pu- 
pils who express a preference for a subject do better 
work in that subject than in one which is disliked? 
Terman ! found a correlation of .763 between intelli- 
gence and achievement when intellectual interest was 
eliminated and one of .49 between intellectual interest 
and achievement when the effect of intelligence was 


1Terman, L. M. Op. cit., p. 480. 
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eliminated. Sister Columba‘ found that the pupils 
in the group preferring language and grammar to the 
other subjects do not as a rule excel in language and 
grammar. In discussing the reason for this fact, 
which is contrary to that found for the other sub- 
jects, she says: 


They liked spelling because it was easy; history and 
geography furnished them with vicarious experiences ; 
arithmetic gave promise of future success and opportuni- 
ties for definite achievement. In their experience with 
English no pleasure, immediate or future, was offered and 
no need was accentuated, hence their antagonistic atti- 
tude toward it. Reading, looked upon merely as a tool, 
produced a similar attitude. In this age of typewriters 
every one will concede that it is a difficult task to interest 
boys and girls in penmanship. 


Interest and experience in language work. Theme 
work should have a purpose. To assign a theme 
simply because the course of study calls for com- 
position work on certain days or at certain intervals 
is psychologically wrong. Expression grows out of 
interests and experiences and has little relation to 
a formal program of assignments. In this connec- 
tion the material presented in the preceding para- 
graph is of interest. Although the language teacher 
carries a heavy burden, she should find means of 
correlating the work in oral and written expression 
with the other work of the school and with the pupils’ 
outside interests and activities. Too often pupils 


‘Sister M. Columba. Op. cit., p. 31. 
244 


PSYCHOLOGY OF LANGUAGE 


are at a loss as to what to write or speak about when 
they really have a wealth of material available. 
They have been assigned artificial tasks and told 
to draw on their imagination until they have de- 
veloped the habit of thinking that language work 
has no relation to their everyday experiences. 
Many teachers in fields other than language do not 
have a proper perspective and are largely to blame 
for this condition since they themselves too fre- 
quently see language teaching merely from the con- 
tent side. One of the chief functions of the language 
teacher is to help develop the ability of students 
to use superior methods of thinking. This means 
developing efficiency in the use of language symbols 
and it further means developing better methods of 
reacting in problem situations. From this view- 
point, language teachers have a very definite rela- 
tion to the work of the whole school. 

The interests and experiences of the pupils should 
determine the nature of language work. In this 
connection it is interesting to note the preferences of 
high school students as to the choice of theme work. 
Smith! made a study of the preferences of junior 
high school pupils. Her results are found in Table 
XXXI, which is reproduced from her study. The 
material in the table represents the expression of the 
pupils as to first preference, second, and so on. It 
is very hard to classify themes into definite divi- 


1§mith, Dora V. “The Danger of Dogma Concerning Com- 
position Content,” The English Journal, Vol. XV, No. 6, pp. 414- 
425. The University of Chicago Press. June, 1926. 
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sions and there is undoubtedly much overlapping. 
However, the table shows that certain types of 
themes rank high in point of preference while others 
rank low. 


TaspLte XXXII. Composirion PREFERENCES. VOTES ReEp- 
RESENTING 10,000 StupENTS IN 30 JuNIoR HiGH ScHOOLS 
(GIVEN IN PERCENTAGES) 


RANKING 1 2 3 4 5 
I. Personal Experience Topics . .|70. | 23.4} 0.0) 6.7| 0.0 
II. Imaginative Themes . . . ./| 20. | 36.6) 23.4; 10.0) 10.0 
III. How to Do or Make Things . .| 6.7/ 13.4| 43.3) 10.0) 26.6 
IV. Current or Community Prob- 
lems. cee cabal « @ + a | O,0b133)20:0)400126.7 
V. School Expeditions and Com- 
munity Enterprises . . . .| 3.3) 18.3) 13.3) 33.3) 36.7 
| 


Motivation of composition work. The teacher is 
probably the biggest factor in determining whether 
children become interested in language work. A 
live teacher who knows boys and girls, who knows 
how to discover their interests, who is sympathetic 
toward their point of view, and who by her en- 
thusiasm can create an atmosphere of enthusiasm 
should have no trouble in leading pupils to a desire 
for superior accomplishments in English. Teachers 
have given too much attention to the technical and 
formal aspects of language and not enough to the 
idea that language is a vehicle by means of which 
boys and girls may give to others an accurate and 
clear notion of how they feel toward and interpret 
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situations. Teaching should be such that pupils get 
a knowledge of what the true nature of language is. 

From the way they are taught students get an 
idea that language is something forced upon them 
by society. Few boys and girls realize that language 
develops in the individual according to his needs. 

Children like, as a rule, to construct things which 
they can see. Language has been taught so as not 
to emphasize its objective characteristics. The 
construction, in connection with a history or a lan- 
guage lesson, of a model of a ship in a detailed and 
accurate way, so as to convey a notion of the original, 
is often a fascinating activity in the grades as well 
asin the high school. Language work should have the 
same meaning to children. How may a description 
be so worded as to convey an accurate picture of 
the ship described ? 

The first principle in theme building whether oral 
or written should be: every theme based on pupils’ 
interests. Every boy and girl has some interest 
which the skilful teacher may find. At least until 
a good social working spirit is developed in the class 
the work should consist largely of building up class 
morale and codperation. Gradually, the teacher 
will find the common interests of the pupils and out 
of these the language work should come. Thomp- 
son! studied in the Cleveland High School the differ- 


1Thompson, C. J. “A Study of the Socialized vs. the Academic 
Method of Teaching Written Composition,” T’he School Review, Vol. 
XXVII, pp. 110-133. University of Chicago, Department of Edu- 
cation. 1919. 
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ence between two methods of teaching composition, 
the traditional academic method and the socialized 
method. His analysis of the difference between the 
methods shows that it is largely one of motivation 
and has to do with: 


1. The nature of the situations in which the learner is 
placed. 

2. The nature of the problems growing out of the situa- 
tions. 

3. The form in which the themes are written. 

4. The nature and the amount of publicity given to 
compositions. 

5. Controlling and directing the attention of the learner. 

6. The nature of the stimuli which drive the learner to 
make the best use of his practice period. 


The essential difference seems to be one of form 
and function or between artificiality and natural- 
ness. The socialized method places emphasis on 
use. Themes are written to be read to or by class- 
mates. Subjects which are of interest to others are 
selected and greater publicity is secured because 
papers are written to be read. Composition then 
becomes a problem of expression, of communicating 
ideas. In the traditional academic method, atten- 
tion and effort are focused more on form, fluency, 
unity, and coherence. The socialized method does 
not neglect these factors as desirable aims but seeks 
to attain them through different means. The moti- 
vating factor is the social situation and not some 
writing quality which the pupil is trying to attain. 
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Building desirable attitudes. Closely connected 
with the subject of the preceding paragraph is that 
of attitudes. Probably no problem of instruction 
is of more importance than that dealing with the 
development of desirable attitudes toward school 
work. In fact, before the school can function prop- 
erly the community must have proper attitudes 
toward its work. Attitudes are learned in the same 
sense that English usage is learned. It is necessary 
to remember the psychology of habit formation 
here because attitudes are not spontaneous but are 
acquired according to the definite principles of learn- 
ing. They are harder to describe because the re- 
actions which we call attitudes are mainly subjective. 
The development of desirable attitudes is a matter 
largely of setting up school situations to which chil- 
dren respond favorably rather than unfavorably. 
Here again the teacher is a large factor, perhaps the 
determining one. In a situation to which chil- 
dren would otherwise react unfavorably they will 
frequently react favorably because they have high 
regard for the teacher. 

Factors which aid in establishing desirable attitudes 
on the part of the pupil toward matters of English 
usage have been summarized by Shepherd! as follows : 


1. Instruction should be individualized to meet the 
specific needs of each pupil, and the pupil should be kept 


1 Shepherd, Edith M. “The Attitude of Junior High School 
Pupils toward English Usage,” The School Review, Vol. XXXIV, 
pp. 575-586: University of Chicago, Department of Education. 
October, 1926. 
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conscious both of his need and of his opportunity to re- 
ceive instruction. 

2. Pupil responsibility for using what is learned in the 
English class should be emphasized in every possible way. 

3. Cooperation of other departments with the English 
department should be secured and made obvious to the 
pupils by such devices as the following: 

a. Sending papers from science, geography, art, and 
other classes to the English room for practice material. 

b. Using such rather than, or in addition to, English 
papers as a basis for securing evidence of pupil needs and 
pupil progress, and making sure that pupils know their 
papers are being used. 

c. Encouraging pupils to be interested in matters of 
usage in general and in their own problems in particular. 

d. Encouraging pupils to ask for help in matters that 
puzzle them — for example, in correcting mistakes marked 
by teachers of the other subjects. 

é. Giving publicity to every phase of codperation, en- 
couraging and commending it at every opportunity. 

f. Encouraging and commending efforts at self-corre- 
lation as the prime evidence of approaching mastery, the 
goal of effort. 

g. Maintaining favorable writing and speaking con- 
ditions in other classrooms, especially — 

(1) Time (even for slow pupils) to write without haste. 

(2) Time and encouragement to proofread all papers. 

(3) Requirement of no more than a reasonable amount 
of written work. 

(4) Clear consciousness in pupils that careless or slov- 
enly work will not be accepted by the teacher. 


The proper attitude toward good usage is a matter 
of habit formation. When careful writing is em- 
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phasized by the teachers of all the subjects, we may 
expect pupils to build up habits of correct usage. 
However, as long as teachers of the other subjects 
accept work in which poor English is used, we may 
expect undesirable attitudes toward English usage. 
A pupil should, at appropriate times and in appro- 
priate ways, be checked on usage in every subject 
throughout his whole school career. 

Grammar and language. The formal study of 
grammar is an inheritance from the time when the 
classical languages dominated the high school cur- 
riculum. As the vernacular came to play a more 
prominent part in the school curriculum it is but 
natural that methods used in studying Latin should 
be adopted in the study of English. For a number 
of years the study of formal grammar was not ques- 
tioned. In fact, English teaching secured a more 
prominent place in the work of the school as a result 
of the criticism of the value of Latin while it was in 
reality being taught in about the same formal way. 
The trouble with the study of formal grammar is 
that it seems to have little functional value. If the 
child grows up in a good language environment, he 
develops habits of correct usage, little realizing that 
his speech conforms to a highly complicated and 
rigid set of rules and principles. 

A number of studies’ have been made as to the 
influence of grammar on correct usage. These have 


1Pressey, S. L. ‘“‘A Statistical Study of Children’s Errors in 
Sentence Structure,” The English Journal, Vol. XIV, No. 7. Sep- 
tember, 1925. 
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shown that little relationship exists between knowl- 
edge of formal grammar and correct usage. Asker ! 
says in summarizing his experiment : 


The facts in this investigation show, then, that knowl- 
edge of formal grammar influences ability to judge the 
grammatical correctness of a sentence and ability in Eng- ° 
lish Composition only to a negligible degree. ... We 
may, therefore, be justified in the conclusion that time 
spent upon formal grammar in the elementary school is 
wasted as far as the majority of students is concerned, and 
the teachers of English Composition must seek some other 
reason for the alleged generally poor ability in this subject 
than the neglect of formal grammar in the grade school. 


In the same connection Snedden ? says: 


It seems highly probable that such a study is of no value 
whatever to students of less than median intelligence. It 
is probably also of little or no value to pupils of superior 
intelligence who have as yet developed no substantial 
interests in linguistic proficiency. 

The systematic study of formal grammar, therefore, 
should be offered as an elective in junior and senior high 
schools to those coming from whatever sources who have 
acquired genuine interests in the subject and are able to 
show decided progress as a result of their election of such 
courses. 


In view of the fact that experimental results have 
shown the value of formal grammar study negligible, 


1 Asker, Wm. ‘‘Does Knowledge of Formal Grammar Func- 
tion ?’’ School and Society, Vol. XVII, pp. 109-111. 1923. 

2Snedden, David. What’s Wrong with American Education? 
p. 297. J.B. Lippincott Company. 1927. 
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when measured in terms of usage, and in view of the 
psychology of habit formation, it seems that em- 
phasis should be placed on carefully controlled drill 
for habit formation. 


TaBLE XXXII. SHowrnc Per Centr or Errors in Hacu 


Cass 

1. Use of a wrong verb or auxiliary . . . . . . 18% 
2. Failure of a verb to agree with subject . . . . 15% 
8. Misspelling. . . ete ets ee LG 
4. Syntactical redundance . as 8% 

5. Connecting sentences by commas or Ping periods 
miter pulis OF SEDLENCES ae 4s see eG 
6. Confusion of tenses . . eee ee Lee eos 
7. Mistakes in principal parts. ree ASS, teas rel FA 
Smliscrolswrone@apartssot speeciing «secre «ce. 4% 
9. Mistakes involving pronouns. ....... 4% 
10. Misplacing of modifiers. . . . 5 
11. Lack of agreement of pronouns thy aitesedent 5 BH 
12. Use of wrong case. 3% 

13. Mistakes in form or use of comparative and super- 
Istive . ..--. See te as, cA ey! LOTS 
14. Use of dangling participle gb yet ear ee eos 
15. Use of wrong preposition or poniinietion BA) ao ae 
Gmevinccellaneous=c. ams.) ue ieee ty con sb eu olla LOG 


Studies of errors. An analysis of the abilities of 
pupils in order to find where instruction should 
begin is one of the most important procedures which 
psychological education has developed. A number 
of workers have attempted to determine through a 
study of errors where training should be given. In 
a study of errors extending over six weeks Tressler ! 


1Tressler, J.C. ‘High School Grammar,” The English Journal, 
Vol. VI, pp. 645-657; 584-594. University of Chicago Press. 
November and December, 1917. 


253 


PSYCHOLOGY OF ELEMENTARY SCHOOL SUBJECTS 


found 700 errors made by a group of second-year 
and a group of fourth-year high school pupils in 
written and oral English. Table XXXII was con- 
structed from his data. An examination of the 
errors shows that they fall into a few classes. 

Taste XXXIII. SHowrnc PERCENTAGES OF ERRORS IN 


Eacu GrapE Dus To Eacu oF THE EIGHT CLASSES OF 
MISTAKES 


GRADES 
CLASSIFICATION OF 
RRORS 

3 4 5 6 7 8 Toran 
iL, Wedess 5 5 oh GBA Gl): 55.4 | 55.9 | 43.3 | 48.2 | 49.9 
2, Pronouns). =. jebo:27 214. OREM adi | cibes |) Tkstter ,) dias) 
3-"Negatives.. .| 115°) 7.1.).20:2)| 7.3:)015.2)) 14. 116 
4, Syntactical 


Redundance .| 8. 6.6) 1272268 G25 OLGae Or 
5. Mispronun- 
ciations ». :| 14.7 | 7.8| 2.2) 49 Leip 
6; Prepositionsss,| ("3.45 toc 2n| is de Sale Oc On aaa ie OnOu len es 
7.. Adjectives 


and Adverbs .| 2. Ava Zara |) Meyer | See) Veale Gas 
8. Ambiguous 
Expressions . 2 4 


Sears and Diebel! report a study of errors made 
by children as reported by teachers who were re- 
quested to keep a list of errors made through a cer- 
tain period of time. Table XX XIII shows the per 
cent of errors in each grade due to the eight classes of 
mistakes. . 

‘Sears, Isabel, and Diebel, Amelia. ‘A Study of the Common 


Mistakes in Pupils’ Written English,” The Elementary School Journal, 


pp. 44-54. University of Chicago, Department of Education. 
November, 1917. 
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The table shows that far more mistakes are made 
in class 1, verbs, than in any of the others. All 
eight grades are fairly even in inability to use the 
correct forms. There seems to be little gain from 
grade to grade except in pronunciation. Correct 
pronunciation is a trait which is likely to be em- 
phasized by the child’s social environment as well 
as in school. It is entirely possible that, mispro- 
nunciations are remedied more largely out of school 
than are the other kinds of errors. 

Sentence structure. The sentence represents a 
complete reaction to some situation. As we read a 
paragraph we notice that the writer takes up various 
aspects of a central thought and clarifies these as he 
goes from sentence to sentence. The various sen- 
tences always amplify the central theme of the para- 
graph. When the paragraph is finished, the writer 
has presented various situations all of which aid in 
giving a notion of a larger situation, the paragraph. 
The sentence, then, represents a psychological unit 
and nothing shows the relation between thinking 
and language better than does a study of the sen- 
tence. The writer who uses long and awkward 
sentences is giving a true picture of his mental proc- 
esses. Our written sentences are, of course, only our 
own reactions set down so that others may know how 
we react to a given situation. Sentence organization, 
then, is to be judged by two standards: (1) whether 
the writer or speaker has sufficient skill to think 
clearly as shown by his sentences and (2) whether the 
reader or hearer is able to get the thought expressed. 
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Errors in sentence structure have been studied 
by a number of students. Pressey’s'! study may 
be reviewed here because it is one of the best and 
most thorough. In this study Pressey attempted 
to determine the frequency of different types of 
errors in sentence structure. The study was based 
on a total of 980 papers (182,985 words), written 
by pupils in grades VII-XII. His conclusions are 
given below: 


1. Errors in sentence-structure appear to be about as 
common in the last two years of high school as in the 
seventh and eighth grades. 

2. In general, errors in sentence-structure are of a few, 
frequently recurring types. The most common errors 
persist throughout high school, and appear in the writing 
of college students. 

3. Two general types of error, failure to make proper 
sentence division (as shown in stringy sentences, and in 
use of fragments for sentences) and omission of words 
or phrases made up approximately one half of all the 
errors. 

4. Two other types of errors — faulty reference of pro- 
nouns and redundancy — are also common. 

5. Errors in sentence-structure are very important, 
since they make reading difficult, and often lead to 
confusion as to meaning; they are important also be- 
cause of the intimate relation between difficulties in 
sentence-structure and errors in punctuation and capi- 
talization. 


1 Pressey, S. L. “A Statistical Study of Children’s Errors in 
Sentence Structure,” The English Journal, Vol. XIV, No. 7. Uni- 
versity of Chicago Press. September, 1925. 
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The errors found in the study are listed in Table 
XXXIV. The most important feature to be noted 
is the apparent lack of improvement from grade to 
grade. As Pressey points out, sentence structure is 
not a simple subject like punctuation or capitaliza- 
tion. For those skills the teacher is able to locate 


TaBLe XXXIV. SHowina FrREequENCY or Eacu TyprE oF 
Error, Per 10,000 Worps in tHe Written Work oF 
980 CHILDREN IN Grapes VII-XII 


GRADES 
UsaGce 

viul—-| IX-| XI-|Aver-| , 

Vl] X | XIT| age | ” 
Fragments used as sentences Onl) Gale | 6) | 
Stringy sentences SIMA |S e197) 33 
Choppy sentences LN rae ehelh «Payee 
Lack of parallel construc tion Llp Ball eagle Sh |i ass 
Pronouns with no antecedent 2 Fl iat ces Sto jet 
Pronoun not near antecedent By Ah ar |) ae a see 
Change in tense . : ; if Iba} |) teil BAL ore 
Redundancy and repetition - ay Ae | aah tl Gs 
Omitted word or phrase Ie Sai oa! <5 
Generally incoherent sentence WN Pa Ni tay ayy ss 
Miscellaneous Been Oe ee | emo | ta 


errors and drill for mastery. This is not true with 
sentence structure. With maturity the thinking 
of children becomes more and more involved and 
consequently the sentences become longer and much 
more complicated. These more complicated sen- 
tences offer greater possibilities for errors than do 
the simple short sentences of younger children. 
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Investigators of errors in sentence structure agree 
in the main in their findings. Pressey’ lists the 
errors in order of frequency as follows: 


Stringy sentences 

Omissions 

Faulty references of pronouns 

Redundancy 

Change in tense within the sentence 

Lack of parallel construction for parallel 
ideas, dangling modifiers 

Modifiers not near word modified 


Individual differences. Few people realize the enor- 
mous difference in language ability between pupils 
in the grades. Table XX XV shows scores made on 
the Nassau County Supplement to the Hillegas Com- 
position Scale? by pupils in the junior and senior 
high school of a small school system. The most 
significant thing shown in the table is the wide range 
of ability in various grades. As far as ability in 
composition as measured by the scale is concerned, 
almost any kind of transfer of pupils could be made 
between the grades. 

The outstanding things shown in the table are: 
(1) the wide range of ability found in each grade, 
(2) the overlapping between grades, and (3) the 
small difference between the medians from grade to 
grade. It will be noticed that the range tends to 
decrease as we go from the seventh to the twelfth 

Presseyowlin Op. cits mpenooks 


2 Trabue, M. R. ‘‘Supplementing the Hillegas Scale,’”’ Teachers 
College Record, Columbia University, Vol. XVIII, 51. January, 1917. 
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Taste XXXV. SwHowine DIstTRiBuTION OF COMPOSITION 
Scores (Nassau County SuprpLEMENT oF HILLEGAS 
ScaLE) FOR A SMALL JUNIOR AND SenroR HicuH Scuoou! 


GraDE 
Score 
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le, 
Medians 5.4 Dud 5.9 6.3 6.9 Ta 


grade. ‘There is little increase at the seventy-fifth 
percentile from one grade to the next. The large 
overlapping from grade to grade is significant. In 
this connection Huddleson ? quotes Thorndike : * 

1 Unpublished Materials, Jesup Psychological Laboratory. 

2 Huddleson, Earl. ‘English Composition, Its Aims, Methods, 
and Measurement,” The Twenty-Second Yearbook of the National So- 
ciety for the Study of Education, Part I, pp. 71 and 73. 1923. 

3 Thorndike, E. L. ‘Notes on the Significance and Use of the 
Hillegas Scale,” The English Journal, Vol. II, pp. 551-561. No- 
vember, 1913. 
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The paragraph writing of pupils in our high schools and 
that of the world’s hundred best English writers undoubt- 
edly overlap considerably in merit. . . . In the judgment 
of high school teachers of English, the worst tenth of para- 
graph-writing of high school pupils is still nearly half-way 
from zero toward the best the world knows. What we 
rightly consider a mediocre composition still represents 
nearly three fourths of the progress possible. 


Measurement and diagnosis. The measurement 
of language work is especially difficult because of its 
subjective nature. So far only the most formal 
aspects yield themselves to measurement. There 
is danger in this. Since the formal aspect can be 
measured, teachers are apt to stress too greatly the 
mechanism of language to the neglect of the expres- 
sive side. In taking measurements and making 
diagnoses, the student should remember that all 
drill is for the purpose of developing better methods 
of expression and not for the mechanical accuracy 
per se. Because of limitations of space only types 
of tests can be discussed here. Several tests have 
already been mentioned in a preceding paragraph. 
The Hillegas Composition Scale! is our oldest com- 
position scale, having been constructed in 1912. 
It is of interest because it pointed the way for addi- 
tional scales and because a number of those con- 
structed recently are revisions of it or are modeled 
somewhat after it. The Nassau County Supple- 
ment to the Hillegas Scale has probably been used 
more than any other. This scale represents ten 

trabue My RO pacie pyole 
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TaBLE XXXVI. NoumBer or Pupits in Grapes 3 To 8, 
Misstnc Each Error In THE WILSON LANGUAGE ERROR 
Test B 


GRADE 3 4 5 6 7 8 

NUMBER IN CLass ~ 21 18 13 18 23 11 | Tora 
em Jonnghewee—.. (5 cairo lies see: O38 Bl by 
Zeawru soos, S.J tae loa F8u\ 183152) (Bo) 74 
Sanerask=edieeaa, cule 2UeleT Seon el 4a 14 5 | 80 
AMONCE is te ot LOM ay 5 6 i 1| 45 
5. learn—teach . ~ .| 16) 16) 12) 10) 9) 3) 66 
Gae Ol —— Ieee, oe cee LOS iH Oi Gi Bi Sy 
Ye WERE yg ee OPA aN TIO) TB a eb iss 
Sit == get.8 of) a tou Lae eed Gj) Ol 2s 
ee OU Whe at oe een eo eA LR 19) Tile og 
OM Scene ——sawees See eI Su OR eA nes 3S (in| @ 38 
eiPmenaligh CChmers fe ec A Sel Sis 6 Hl BB Bw 
PO ANY mes | Okay Ot Al {3 | 3.) 60 
ise iavens none. '. ei 208104 O10) 151 
ie aren iy. ee PRO OY 412 10) 4 60 
De Ce CAV ont a WO dae dor! Os) 5h 1 70 
Someta atel sms oe IO 4 Drallnewt OnS5 
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2 O——COOM ance) he ee Sa Ll el See oi 9 | 99 
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steps of merit in composition ability. The first 
seven compositions on it were written by elementary 
school pupils. The scale yields a single score. The 
Cross English Test! is composed of eight parts as 
follows :. 


I. Spelling (82 items) 
II. Pronunciation (32 items) 
III. Recognizing a Sentence (40 items) 
IV. Punctuation (15 items) 
V. Verb Forms (16 items) 
VI. Pronoun Forms (12 items) 
VII. Idiomatic Forms (10 items) 
VIII. Miscellaneous Faulty Expressions (15 items) 


The test is probably worth very little for com- 
parative purposes but should be very valuable as a 
means of diagnosis. There are three forms of the 
test: A, B, and C. These forms are supposed to be 
equivalent. The writers found form B slightly 
harder for a group of 64 high school seniors. A re- 
liability coefficient of 82 was secured when the tests 
were given at an interval of two weeks. 

The Pressey Diagnostic Tests in English Composi- 
tion are published in two forms and may be used 
from the seventh grade through college. There 
are four tests in each of two forms: Capitalization, 
Punctuation, Grammar, and Sentence Structure. 
The test is especially valuable if administered at 
the beginning of the year and tabulations of the 
errors made. Pupils should be furnished with a 


1 Cross, E. A. Cross English Test. World Book Company. 
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Taste XXXVII. Snowine THE ParticuLar Errors MisseD BY Eacu Pupit, oR CONVERSELY THE PUPILS 
Missrnc Eacu Error, Test B, Witson LancuaGE Error Tests, PRELIMINARY Form (ADAPTED FROM WILSON) ' 
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statement as to their weaknesses, and the work of 
the class as well as the individual work should grow 
out of the needs of the pupils as discovered by the 
test and as revealed by the work of the pupil through 
the year. 

After standardized or informal tests are given for 
diagnostic purposes, it is necessary to make some 
sort of tabulation of errors so that proper remedial 
measurements may be applied where they are needed. 
Tables XXXVI and XXXVII show how tabula- 
tions may be made. These tables are based on re- 
sults secured by Wilson! through the use of the Wil- 
son Language Error Test. Table XXXVI shows 
how a test may be used to locate the rooms or grades 
poor in the ability to use language correctly. In 
the same way grades or schools in different parts of 
a city or county may be studied. The table shows 
how the pupils in a grade who need training in cer- 
tain language habits may be located. Standardized 
and informal tests may be used in like fashion for 
the purpose of locating weakness in any of the many 
phases of language work. 


QUESTIONS AND EXERCISES 


1. List the general aims of language teaching. 

2. Compare the percentage of time devoted to English 
in one of the grades in the elementary school with the 
percentages given in Table X XIII, page 235. 


1 Wilson, G. M. “After Test Value of Language Error Tests,”’ 
The Second Yearbook of the Department of Elementary School Prin- 
cipals, pp. 378-379. July, 1923. 
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3. Secure a set of composition papers and grade them 
according to the Nassau County Supplement to the Hille- 
gas Composition Scale. 

4. Study the variability in the grade by noting the num- 
ber of pupils one year ahead or behind the norm for the 
grade. What provisions should be made for such pupils? 

5. What methods may be used in motivating language 
work? In your observation of English teaching, what 
motives have you found teachers using? 

6. In your observation of teaching, have you noticed 
any efforts on the part of teachers to build desirable atti- 
tudes toward language? List all such efforts. How do 
you think the general situation in this respect might be 
changed ? 

7. Elaborate on the idea that the ‘‘sentence then rep- 
resents a psychological unit.”” What is meant by ‘‘sen- 
tence sense’’? 

8. What are the chief methods which have been used in 
studying errors in sentence structure? What are the 
advantages of keeping a list of errors made by a group of 
children ? 

9. Ask a teacher whether the pupils who are most inter- 
ested in their language work are also the best pupils in it. 
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CHAPTER XIII 
READING 


Importance of reading. When we consider the work 
of the school and what its function is, we are forced 
to the conclusion that reading is the most important 
of the school subjects. Reading makes it possible 
for the individual to secure from permanent records 
experiences which otherwise he would not receive. 
Thus he is able to enter into the life of the com- 
munity and think and act in situations which are 
available to all the members of the community. 
Again, all future school achievements are condi- 
tioned by the reading activity of the child. Read- 
ing is the key which unlocks for the learner the ma- 
terials of the content subjects. Since this is true, 
good reading ability is necessary for successful 
school work. From a third point of view — that 
which is concerned with the development and growth 
of the individual — reading habits considered in the 
broadest sense are the most important of all those 
given by the school. Reading makes it possible 
for the individual to work independently and to 
condition his own behavior through situations which 
otherwise would never be available for him. Proper 
development depends on reaction to the right kind 
of situations. Through reading, the individual is 
able to acquire information and points of view in an 
economical and superior way. 
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Reading objectives in general. As modern psychol- 
ogy better understands the individual and his en- 
vironment and is able to formulate more wisely 
methods for his development, our educational ob- 
jectives change with our better understanding of 
him and of his relation to the world at large. W.S. 
Gray ' has pointed out that the content and method 
of reading as formerly taught were determined 
largely by three aims, as follows: “‘to master the 
mechanics of reading, to develop habits of good oral 
reading, and to stimulate keen interest in, and ap- 
preciation of, good literature.” Today, however, 
with a better knowledge of the principles of the de- 
velopment and growth of the individual and an 
educational psychology which emphasizes the im- 
portance of intelligent participation in the activities 
of the group both for the sake of the group and for 
the sake of the individual’s own development, a re- 
statement of the aims of reading is necessary. 

The more general objectives of any school sub- 
ject may be stated in a broad way by telling (1) how 
the subject contributes to the growth of the indi- 
vidual receiving training and (2) how it aids him 
to participate in the activities of society. Of the 
more general objectives of reading, the primary 
one is that the ability to read extends the range of 
the individual’s power to come in contact with situa- 
tions and to be influenced by them. The individual 
is thereby able to profit from materials and ideas 

1 The Twenty-Fourth Yearbook of the National Society for the Study 
of Education, Part I, pp. 9-19. Public School Publishing Company. 
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which otherwise would not be available to him. 
Furthermore, because of the wider range of experi- 
ences provided through reading, the individual 
should be more capable of participating in an in- 
telligent way in the affairs of the community. Thus, 
the primary objective of reading is to enable the 
child to secure a wider range of experiences which 
contribute to his self-development and help him to 
become a more useful member of society. The sec- 
ondary objectives relate to the habits, attitudes, 
interests, and skills which are essential for efficient 
reading. These will be discussed in a later para- 
graph. 

What is reading? To one who has not analyzed 
the processes involved, reading, like most forms of 
behavior, appears to be a very simple form of activity. 
It seems an easy matter to pick up a newspaper or 
magazine and follow the thought of an article. Care- 
ful analysis, however, will reveal the fact that read- 
ing is one of our most complex forms of behavior. 
It is an intricate process evolved out of many simpler 
ones, most of which in themselves are very com- 
plex. This is well illustrated when we read a sen- 
tence or paragraph and then attempt to list all the 
things that make it possible for us to get the thought 
of the material read. If we take the separate words, 
we find that in a different combination they may 
convey an entirely different meaning. Reading in- 
volves among other things a knowledge of the mean- 
ing of words when used separately and when used 
in a sentence. It further involves the ability to 
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interpret the thought of a passage composed of a 
number of sentences. Reading, then, is a form of 
interpretation in which the reader is able to react to 
printed or written language symbols by securing 
the meanings found in the sentence or the paragraph. 
Some of the elements involved in the ability to read 
may be listed as follows: 


1. The understanding of words. 

2. The understanding of sentences. 

3. The understanding of larger units of reading material 
composed of many sentences. 

4. A broad background of experience which facilitates 
interpretation and appreciation. 

5. The ability to read fluently and, in case of oral read- 
ing, expressively. 


Reading and studying. Reading is a term some- 
times reserved for the mechanics of reading while 
studying is thought of as a form of intensive read- 
ing.! In the content subjects reading is used as a 
means to an end. The emphasis is not on the me- 
chanics of reading but on the thought expressed. 
In reading ordinary materials easily comprehended, 
the content is understood as the words are perceived. 
No effort is needed to follow the writer, and critical 
analysis and judgment of the ideas expressed are not 
required. In studying, on the other hand, the student 
has a definite purpose which involves the necessity of 
handling the materials so as to achieve a desired end. 
Reading, like studying, is used in a wide variety of 


1 Courtis, S. A. Journal of Educational Research, Vol. IV, p. 287, 
No. 4. November, 1921. 
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situations and the uses made of it in one situation 
may differ very greatly from those made in another. 

Monroe! studied the types of learning in which 
reading is the central activity used by pupils in the 
junior and senior high school grades. He gives the 
following list of types: 


I. Comprehension of material read plus memorization 
so that it can be reproduced. 

II. With the text at hand preparation of a summary 
which contains the central ideas of the assignment studied. 

Ill. With the text at hand preparation of an outline 
which gives the principal points and supporting details 
arranged to show order of relation to each other. 

IV. Obtaining information for the purpose of solving 
problems or answering questions. 

V. Extension of one’s range of general information by 
reading widely material directly related to a given subject. 

VI. Discovery of collateral or illustrative materials for 
topics or problems under discussion. 

VII. Enlargement of vocabulary. 

VIII. Appreciation of the significance of each word 
used in a concisely expressed statement or principle. 

IX. A clear comprehension of the essential conditions 
of a problem which is to be solved. 

X. Discovery of new or supplementary problems re- 
lated to the topic being studied. 

XI. Drawing valid conclusions from given data or 
statements. 

XII. Following directions with accuracy and reason- 
able speed. 

1 Monroe, W. 8S. ‘Types of Learning Required of Pupils in the 
Seventh and Eighth Grades and in the High School,” University of 
Illinois Bulletin, Vol. XIX, No. 15. 1921. 
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Monroe also studied the frequency and difficulty 
of the twelve methods of learning. His data show 
that the different types of learning are of different 
degrees of difficulty and importance in school work. 
These facts seem to indicate that pupils must re- 
ceive training in reading according to the purpose 
for which they are to read. A large part of the train- 
ing in studying which pupils receive should be de- 
voted to the development of skill in reading differ- 
ent types of material for different purposes. 

Reading and the other school subjects. Reading is 
to be regarded as a tool subject. It is not taught 
for its own sake but because it is a means to the reali- 
zation of the larger aims of education in general 
and the more specific aims of the various subjects in 
particular which contribute to the larger aims. Edu- 
cational psychologists | have called attention to the 
fact that pupils who develop the ability to read one 
type of material effectively may not be able to read 
other types of materials. The content and purpose 
of the reading determine the technique used. It is 
imperative that teachers knew not only the general 
reading ability of students as measured by stand- 
ardized reading tests but their specific reading ability 
for the type of content under consideration as well. 
A part of the work in any subject is the develop- 
ment of methods of work in that subject. To see 
that the pupil masters the technical vocabulary of 


‘Judd, C. H., and Buswell, G. T. “Silent Reading: A Study of 
the Various Types,” Supplementary Educational Monographs, No. 23. 
November, 1922. 
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the subject as well as other language techniques pe- 
culiar to it is the particular duty of the teacher of the 
subject. 

The relation existing between ability in reading 
and certain subjects as found by Miles! is given in 
Table XXXVIII. It will be noted that there is a 


Taste XXXVIII. SHowrne CorrRELATION BETWEEN RwAp- 
ING ABILITIES IN CERTAIN SuBJECTS (CORRELATIONS 
CoRRECTED FOR ATTENUATION) 


READING ENGLISH LANGUAGE MATHEMATICS Seas 2 
Group X 58 66 38 325 
Group Y 58 18 42 .029 
Group Z 64 36 65 .26 
Average .60 m0) A8 .20 


rather wide difference in the measures of relation- 
ship found. Judd and Buswell? studied reading 
habits of pupils for different types of material. The 
records of two of their subjects are presented in 
Tables XXXIX and XL because they show very 
definitely that pupils do not read all types of ma- 
terials equally well. 

The data in the two tables show that individuals 
vary widely in reading habits for different types of 
material. Subject G. H., for example, has a much 

1Miles, D. H. From Contributions to Education, Vol. I, p. 296. 
Copyright 1924 by World Book Company, Publishers, Yonkers-on- 


Hudson, New York. 
2 Judd, C. H., and Buswell, G. T. Op. cit., p. 23. 
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TaBLE XXXIX. ReEcorp or Sussect G. ° H. 


IN SILENT 


READING oF DIFFERENT KINDS oF PASSAGES 


Type or MATERIAL 


AVERAGE Num- 
BER OF FIxa- 


AVERAGE DurRa- 
TION OF FIxa- 


oe ae TION PAUSES 
Fiction . 6.1 Ni 
Geography . 7.3 5.9 
Rhetoric 8.6 6.0 
Easy Verse * . 9.4 6.1 
French Grammar 10.6 Sie: 
Blank Verse * 11.9 6.8 
Algebra . 12.5 6.6 


AVERAGE Noum- 
BER OF REGRES- 
SIVE Move- 
MENTS 


* Since the lines in the passages of poetry are not equal in length to 
the lines in the prose passages, the number of fixations is weighed so 
as to correspond to the number that would appear if the lines were 
of the length of those in the prose passages. 


TasBLe XL. Recorp or Supyect L. M. in Srvent Reap- 
ING OF DIrFERENT KINDS oF PASSAGES 


Type or MATERIAL 


AVERAGE Num- 
BER OF Fixa- 
TIONS PER 
LINE 


Fiction . 
Geography . 
Rhetoric 

Easy Verse 
French Grammar 
Blank Verse 
Algebra . 


8.5 
11.2 
pe cy, 
13.1 
14.1 
16.8 
14.4 


AVERAGE DurRa- 
TION OF Fixa- 
TION PausEs 


AVERAGE Num- 
BER OF REGRES- 
SIVE Move- 
MENTS 


smaller average number of fixations per line while 
L. M. has a smaller duration of fixation pauses and is 
much more consistent for different types of material. 
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Judd and Buswell state that this subject is regular 
because he has reached ‘‘approximately the lower 
limit of duration for a reading pause.’”’ These ex- 
perimenters state further :! 


Teachers know that whenever pupils pass from one 
kind of reading matter to another there is a change in the 
rate of reading. This change in rate is conditioned by a 
change in the number and duration of fixations. The rate 
is not significant in itself, but as an indication of differ- 
ences within the subject’s mental life it is a matter of the 
largest interest to teachers. 

What is needed, in addition to a knowledge of the gross 
fact of change in rate, is insight into the complex of facts 
which cause the change in rate. Teachers need to know 
that some pupils require for improvement training in 
rapid observation while others require training in the 
experiences which will supply the ideas necessary to 
facilitate interpretation. Above all, teachers need to 
realize that a slow rate of reading shows that the pupil’s 
equipment is in some respects incomplete. 

School methods must be devised which will help pupils 
to improve their reading far beyond the point which is 
now ordinarily thought of as constituting the terminus 
of instruction in reading. There ought, for example, to be 
technique of teaching high-school students to read algebra 
fluently and intelligently. There ought to be teaching 
methods of reading science. These higher applications of 
reading ability are not to be ignored or thought of as auto- 
matically provided for by the training given through the 
reading of fiction or poetry. 


1 Judd, C. H., and Buswell, G. T. Op. cit., p. 26. 
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Children’s interests in reading. During the past 
few years a number of psychologists have attempted 
to determine scientifically (1) the interest of chil- 
dren in reading; (2) types of material possessing 
the qualities that arouse interest; and (3) what the 
qualities are which make reading materials interest- 
ing. One of the earliest studies was made by Wis- 
sler.. He obtained from a number of pupils the 
names of the books they like best. His results 
showed that children of different ages selected differ- 
ent materials and that there were sex differences 
worthy of note. Miss Dunn? studied the interest 
factors in primary reading by selecting a large num- 
ber of samples of materials suitable for the first three 
grades. These materials were classified by experts 
into ten groups on the basis of interest for children. 
A number of the selections were then read to pupils 
and they expressed their preferences. After the 
preferences were expressed by the children the se- 
lections were again submitted to adult judges who 
ranked them from 1 to 7 for each of twenty qualities 
which had previously been found stated in textbooks 
as desirable for children’s literature. Miss Dunn 
arrived at the following conclusions : 


Characteristics which may be expected to cause interest 
in primary children are, it appears, surprise and plot for 


1 Wissler, Clark. ‘‘The Interest of Children in the Reading Work 
of the Elementary Schools,’’ Pedagogical Seminary, Vol. V, pp. 523- 
540. April, 1898. 

2 Dunn, Fannie W. “Interest Factors in Primary Reading Ma- 
terial,’ Teachers College, Columbia University, Contributions to Edu- 
cation, pp. 46-47. 1921. 
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both sexes, animalness for boys, and childness, familiar 
vapertences, and to a lesser degree repetition and conversa- 
tion for girls. It is significant that the interest value of 
surprise outranks that of plot, since thereby a large amount 
of factual material, lacking the story element, but abound- 
ing in elements of wonder and unexpectedness, is of promise 
as affording interesting reading matter for primary chil- 
dren. That childness only slightly adds to interest for 
boys means, conversely, that selections dealing with adult 
characters will probably appeal to them as much as inci- 
dents dealing with children. 

For several of the elements here evaluated, the statisti- 
cal findings are quite at variance with generally accepted 
ideas. The unfavorable effect of liveliness, particularly 
for boys, is one of the most surprising facts revealed by 
the process of partial correlation here applied. Far from 
adding to interest, as the crude correlations and common 
opinion would indicate, it detracts. It is probable that if 
a story moves at too rapid a rate, the imagination of the 
little child cannot keep pace with it, and, missing one 
salient point after another, soon finds itself groping in a 
maze of jumbled ideas, a situation which is sure to prove 
annoying. ... That fancifulness adds nothing, but 
perhaps derogates from interest, is also not in accord with 
the popular idea. Much emphasis is laid in pedagogical 
writings upon the value of fairy tales for their imaginative 
values, their appeal to the fancy, their freedom from the 
carping confines of realism. The indication of this study 
is that it is not the fancifulness of the fairy lore that causes 
its appeal, but other interest factors which it possesses, such 
as surprise, plot, childness, anvmalness, or familiar experi- 
ence; and that true or realistic selections, equally possessed 

of these desirable characters, would be equally interesting. 
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Uhl ! studied the desirable and undesirable quali- 
ties of selections found in school readers, the best 
selections, and their proper placement in the grades. 
The most important undesirable qualities reported 
by teachers in response to questionnaires were: 
too mature; hard words; unfamiliar subject mat- 
ter; abstract or hard symbolism; no story; lacks 
action; unreal; too long; scrappy; too sad; too 
childish; tired of it; monotoncus; not told well. 
The desirable qualities, as arranged by Gray? from 
Uhl’s material, is given in Table XLI. A study of 
the table is worth while and will reveal a shifting of 
interest from grade to grade. Several qualities in- 
crease in importance in the higher grades while others 
decrease. 

Jordan ® studied, by means of questionnaires and 
by checking lists of books borrowed from libraries, 
children’s reading interests over a period of years 
and in widely different localities. He found that 
while the children in one locality were not always 
interested in the same material they were inter- 
ested in the same types of material. Boys selected 
books and magazines dealing with adventure more 
than all other types combined while the girls se- 
lected those dealing with fiction. 


1Uhl, W. L. The Materials of Reading, Chap. VI. Silver, Bur- 
dett and Company. 1926. 

Gray, W. 8. ‘Summary of Investigations Relating to Read- 
ing,” Supplementary Educational Monographs, No. 28, p. 169. June, 
1925. 

’ Jordan, A. M. Children’s Interests in Reading. The University 
of North Carolina Press, Chapel Hill. 1926. 
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Taste XLI. SHowrnc RewativE FREQUENCIES OF THE 
Most Important QUALITIES OF READING SELECTIONS ! 


GRADE 
QUALITY 


I TTS) LT Shy v VI | VII | VIII 


Dramatic action, ad- 
venture, and heroic.| 14}| 19] 23] 27} 28] 28) 28! 28 
Interesting action (not 


parampiic) 2. .-. .| 207 9 9 S eeLON ae b2 
EIMOronAnRsr oe eet 7 6 6 7 Si) MOP Bey ae) 
Fairy and supernatural | 9] 13] 13] 14] 11) 9] 5] 5 


Interesting characters, 
home life or childlife} 7] 6] 8| 12] 14) 14] 18] 13 
Interesting problems 


or character study . SO ele On) LON Sa 13) 14 
Kindness and faithful- 

LIC SS eR ee aes roll GU IC) | AO Sq le te} 
About animals and 

personification . .| 16) 13) 10); 6) 5| 3)-3) 3 
Availability for drama- 

PAOD Gl ee es | LON Seale Bil aie nail 3 
Interesting repetition] 14; 9] 5) 1 1 ied i! 


interesting informa- 
Git Sees ee ib AM 2a) PR Pah ses lh asf 58} 


Total. . . . .{100/) 100} 100 | 100} 100 | 100 | 100 | 100 


Another study which is of special interest because 
it deals with gifted children was made by Terman and 
Lima.2 Two of their tables are quoted. In this 
study there were two groups of children. One group, 


1 Rearranged by Gray from Uhl’s data. By permission of the 
University of Chicago, Department of Education, and Silver Burdett 
and Company. 

2Terman, L. M., and Lima, Margaret. Children’s Reading, pp. 
53; 61, 62 D. Appleton and Company. 1926. 
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the gifted children, was composed of those rated high 
in mental ability, the other of unselected children. 
This latter group may be thought of as average. In 
Table XLII data are presented showing the reading 
done by the members of the two groups as estimated 
by teachers of the children. It will be seen that the 


TaBLeE XLIJ. Reapinc Estimates ror GIFTED AND Con- 
TROL Groups ! 


Per Cent Reapinc More THAN Per Cent Reapine Luss THAN 
VERAGE AVERAGE 
Ase | per cout, 4 mepoent. ||) 28 I upeneans |ceanecan 
8 79 30 8 00 23 
9 90 43 9 00 18 
10 91 34 10 00 17 
iil 91 ol id 00 20 
12 88 40 12 00 28 
13 19 2) 13 00 26 
14 88 38 14 00 22 


figures are in terms of reading more or less than the 
average. At every age the gifted children read far 
more than the average. The type of material read 
is shown in Table XLIII. 

It will be noticed from the investigations referred 
to here that a large amount of valuable work has 
been done on the general problem of children’s in- 
terests in reading and in the placement of selections 
in the grades. Certain steps have been taken (not- 
ably by Uhl and Dunn) to locate the desirable and 


1 Terman, L. M., and Lima, Margaret. Op. cit., p. 53. 
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undesirable qualities of various selections. It is 
not enough to know what selections or types of ma- 
terial children are most interested in. The fact 
that the material children read varies so much with 
locality indicates that the interests and activities 


TaBLe XLIII. Prrcentace or Booxs Reap By Typrs! 


Girtep |Conrrou| Girrep | ConrroL 
Boys _ Boys GIRLS Grris 
PER PER PER Prer 
Crenr CEenT CENT Cren? 
Fairy Tales, Folk Tales, and 
Legends : 8 5 12 5 
Nature and Animal Stories” 9 4 6 6 
History, Biology, and Travel . 6 3 6 2 
Science . 4 0.5 1 0.2 
Stories of Kaventure: or ie 
tery (mostly boy’s juveniles 
and series books) . . . . 49 63 15 22 
Stories of Home and School 
Life (mostly girls’ books) . Bs 3 31 33 
_ Poetry and Drama aa 1 0.1 1 0.2 
Children’s Encyclopedias . . 1 0.1 1 0.1 
Informational Fiction, includ- 
ing the Classics. . . 19 11 14 9 
Emotional Fiction (the FtjTe 
lar novel and love story) . 1 6 11 19 


found in a particular locality influence to a large ex- 
tent the reading of the children. Home conditions, 
moral and intellectual attainments, the teacher’s 
preference, and many other factors influence chil- 
dren’s interests in reading. 


1Terman, L. M., and Lima, Margaret. Op. cit., p. 61. 
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Relation of reading and intelligence. Many pupils 
are unable to progress in school because they do not 
have the mental ability necessary to master the 
mechanics of reading to a sufficient degree and to 
grasp the meaning of difficult content material. 
Reading achievement which is satisfactory for a 
section of a grade at a certain level of intelligence 
might not be satisfactory for another section with 
a different level of intelligence. The writers have 
been keeping the records of a number of children 
in the Peabody Demonstration School for several 
years. Results from group intelligence tests and 
the Stanford Revision of the Binet-Simon Tests have 
been correlated with scores from a number of reading 
tests. Some of the correlations are shown in Tables 
XLIV-XLVI. These data show that there is a 
rather high correlation between scores made on read- 
ing tests and intelligence during the same semester. 
The Stanford Binet-Simon Tests and the Thorn- 
dike-McCall Reading Scales give rather consistent 
coefficients regardless of whether the tests were given 
during the same semester or at an interval of three 
years. The National Intelligence Test does not 
give such a consistent coefficient but gives a higher 
one when the testing is done within a short interval. 
That a higher coefficient is secured here is probably 
due to the fact that the National Intelligence Test 
is largely a language test. The coefficients secured 
with the Monroe Silent Reading Test are worthy of 
note. Here again higher correlation is found with the 
National but the coefficients between comprehension 
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TasLte XLIV. SwHowinc RELATIONSHIP BETWEEN NATIONAL 
INTELLIGENCE Txst I.Q.’s anD THORNDIKE-McCa.tu Reap- 
ING ScALE T Scores 


ee een SORES CHET CorRE- NGMBER OF Subinors ® 
1 week 74 247 
1 month 69 213 
1 year 62 108 
2 years .09 174 
3 years 52 143 


* The 143 pupils in the column below took all the tests during the 
three years. The difference between 143 and 217 represents the 
number of pupils who had left school or did not take all the tests for 
some other reason. 


Taste XLV. SHowinc RELATION BETWEEN NATIONAL 
INTELLIGENCE Tzst I1.Q.’s AnD THORNDIKE-McCaui Reap- 
ING ScaLE T Scores 


PSE A PETWHEN pee EIENE OY CorreE- NUMBER OR Minions 
Same Semester 68 108 

1 year 63 108 

2 years .60 174 

3 years .60 142 


and the Stanford Binet-Simon are more consistent over 
a period of years. It is significant that the Stanford 
Binet-Simon is no more consistent when correlated 
with rate than is the National Intelligence Test. 
Terman and Lima,! in the study referred to in a 
previous paragraph, discuss the desire and ability 


1 Terman, L. M., and Lima, Margaret. Op. cit., pp. 61, 62. 
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Taste XLVI. SHowrnc RELATION BETWEEN NATIONAL 
INTELLIGENCE Test I.Q.’s AND STANFORD Binet-Smmon 
1.Q.’s AND Monroe Sitent Reapinc TEest ScoRES FOR 
DIFFERENT INTERVALS 


N. I. T. with SranrorpD B.-S. witH 
NUMBER 
LEIA Monroe Monroe Monroe Monroe oe 
Bate | Gomme) ee ae 
Same Semester MA 64 Ly 61 108 
1 year .63 61 AS .62 108 
2 years .60 3 5 59 173 
3 years 59 roll 36 59 141 
. | 


of the gifted children to learn to read at an early 
age. They found that nearly half of the gifted chil- 
dren included in their study learned to read before 
they entered school. They further found that in- 
telligence influences not only the age at which chil- 
dren learn to read but also the amount read and its 
quality and range. The gifted child reads over a 
much wider range than the average and he reads much 
less fiction and more informational material. It was 
found that a book read and liked at eleven years of 
age by the average child would likely be read and 
enjoyed by a gifted child much younger. In dis- 
cussing Tables XLII and XLIII Terman and Lima 
say: 


Certain differences stand out very clearly. <A larger 
proportion of the books read by gifted boys than of those 
read by control boys fall in the field of science, history, 
biology, travel, folk tales, nature and animal stories, 
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informational fiction, poetry, drama, and encyclopedias, 
a smaller proportion in the fields of emotional fiction and 
stories of adventure and mystery. Almost exactly the 
same differences are found between gifted and control 
girls, except that here the two intellectual groups show 
about the same degree of preference for nature and animal 
stories. 


QUESTIONS AND EXERCISES 


1. Why does society lay so much stress on the develop- 
ment in the child of the ability to read? How can this be 
justified? What does reading do for the child? 

2. Discuss the statement that the “ability to read 
extends the range of the individual’s power to come in 
contact with situations and to be influenced by them.” 

3. Take some word as an illustration and show how its 
meaning is limited by the other words in the sentence. 
The word last is a good one to use. What does it mean to 
you when it stands alone? How is its meaning limited 
by its use in a sentence? 

4. Give examples illustrating the difference between 
reading and studying. 

5. Find r for reading and for another school subject 
from the data listed in Table VIII, page 61. 

6. Visit a grade and inquire of the teacher concerning 
the individual reading interests of the children of the 
grade. Many teachers keep records of the reading done 
by each child. If such records are available, note the 
difference between the record of a good pupil and the 
record of a poor one. Also note any differences between 
the records of the boys and the girls. 

7. Attempt to list your own reading interests at 10, 
15, and 18 years of age. 
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8. Why do you think bright pupils enjoy reading more 


than dull pupils? 


9. In your observation in the elementary school, do you 


find that the pupils who are superior in reading are also 
superior in the other school subjects? Are those best in 
reading best in arithmetic also? In the social studies? 


i) 
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CHAPTER XIV 


PSYCHOLOGICAL FACTORS INVOLVED IN 
READING 


Reading a highly complex form of behavior. Read- 
ing is a very complex form of behavior consisting of 
a large number of more elementary habits. Many 
of these elementary habits or skills may themselves 
be analyzed into still more elementary ones. A 
knowledge of these and of how they function in read- 
ing ability is of value to the teacher. No scientific 
procedure for teaching reading is possible until a 
psychological analysis of the process of learning to 
read is made. Huey ' says, ‘‘To the average reader 
the process by which he gets his pages read is not very 
much better understood than was the performance of 
Livingstone by the savages. Indeed, until twenty- 
five years ago, science could not give a very much 
better specific account.’ Huey’s statement made 
twenty years ago concerning the average reader 
holds true today and in many cases teachers of read- 
ing understand the psychological factors involved 
in reading little better than the average reader. 

There are few phases of human behavior in which 
psychological work has been more fruitful than in 
reading. The teacher is now able to secure infor- 
mation concerning many problems vital to the ac- 
quisition of the ability to read, the existence of which 


1 Huey, E. B. Psychology and Pedagogy of Reading, p. 5. 1908. 
By permission of The Macmillan Company, publishers. 
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a generation ago was almost entirely unknown. It 
will be the purpose of this chapter to discuss some of 
the more fundamental acquisitions which ‘enter into 
that complex form of behavior known as reading. 
It must be remembered that the reading habits 
involved will vary according to the purpose for 
which one reads. The clearest line of demarcation 
between different kinds of reading is that drawn 
between oral and silent reading. Psychological re- 
search has clearly shown that good ability in one does 
not of necessity insure similar ability in the other. 
Both oral and silent reading may be further divided 
into different types which are determined by the 
purpose of the reader. Another line of demarcation 
frequently made is that between recreatory reading 
and work-type reading. Here again the investiga- 
tions have shown that different elements may be 
involved in the two types. 

Some of the more fundamental acquisitions enter- 
ing into reading are: 


1. Word knowledge 

2. Interpretation of words standing in relation to each 
other (sentences, phrases, etc.) 

3. A wide recognition span 

4. A wide eye-voice span 

5. Fixation pauses of short duration 

6. Accurate recognition 

7. Rapid recognition 

8. Sufficient motivation and interest in reading 
Accurate and rhythmical movements of the eyes 
Ahic the line and back to the beginning of the next one 
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.10. Habits of interpretation 

11. Suppression of vocalization and lip movements in 
silent reading 

12. Good oral expression in oral reading 

13. Organization and reproduction 

14. Recognition and interpretation of the mechanics 
of the page (punctuation, italics, etc.) 

15. The technique of locating materials in reference 
books, ete. 


Distinction between oral and silent reading. One 
of the most important results of the recent psycho- 
logical research into the nature of the reading process 
is that which has resulted in the now universally rec- 
ognized differences between oral and silent reading. 
In the past, silent reading was largely neglected be- 
low the high school and no specific efforts were made 
even after pupils reached high school to guide them 
in developing skill in this type of reading. There 
are several reasons why oral reading predominated 
in the schools. Oral reading at one time played an 
important part in social life. With the rise of mod- 
ern amusements it has ceased to be as important 
as formerly. Also books were formerly not so plenti- 
ful as today and there were fewer people who could 
read fluently. Thus it came about that one person 
read to a group. Oral reading is also much more ob- 
jective than silent and the technique for teaching 
oral reading was developed more readily than that 
for silent. 

A major difference between oral and silent read- 
ing is that words seen do not always convey the same 
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meaning as those seen and heard. In the primary 
grades spoken and written words more nearly con- 
vey the same meanings than at any later time. This 
is due to the fact that the pupil builds his seen 
vocabulary from his oral. His meanings have all 
been acquired in connection with spoken language 
and these are carried over directly to printed. This 
simple relation which exists in the first grade soon 
gives way to one in which varying degrees of relation 
may exist. 

The difference in the development of silent and 
oral reading is shown by Buswell’s! data, as ar- 
ranged by Gray,” on the average number of fixations 
and regressive movements per line in silent and oral 
reading. (See Table XLVII.) It is significant that 
after the first two grades the average number of fixa- 
tions per line is smaller for silent reading, which means 
that the reader on the average has a wider recogni- 
tion span for silent reading. ‘This is one of the fun- 
damental differences between the two types of read- 
ing. Gray interprets the data with respect to re- 
gressive movements as follows: 


The large number of regressive movements in oral read- 
ing in the upper grades, high school, and college is due to 
the fundamental difference in the two types of reading. 
In oral reading each word must be vocalized, and its pro- 


1 Buswell, G. T. ‘Fundamental Reading Habits: A Study of 
Their Development,” Supplementary Educational Monographs, No. 
21. June, 1922. University of Chicago, Department of Education. 

2Gray, W. 8S. ‘Summary of Investigations Relating to Read- 
ing,’ Supplementary Educational Monographs, No. 28, pp. 77 and 85. 
1925. University of Chicago, Department of Education. 
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nunciation as well as its meaning must be recognized. 
Furthermore, the voice is unable to pronounce the words 
as rapidly as the eye recognizes them. Consequently, the 
eye is restrained in its forward movement and not infre- 
quently moves to the left in order to refresh the mind with 


TasLteE XLVII. Ssowrne GrowTH or CERTAIN HABITS IN 
ORAL AND SILENT READING 


== 5 
e AVERAGE NUMBER OF RE- 
Grape CNONG PER Line IN Stun | ORSSIVE MOVEMENTS 
AND ORAL READING AND ORAL READING 
Grade IB Silent Reading | Oral Reading | Silent Reading| Oral Reading 
4 
Grade IB. 18.6 16.0 Sul 44 
Grade IA. itn 14.5 4.0 Sul 
Grade II  . 10.7 12.0 Ws} 2 
Grade III. 8.9 10.4 1.8 1.8 
Grade IV . Use 10.3 1.4 2.0 
Grade V. . 6.9 8.7 Le 14 
Grade VI. US 8.9 1.6 1.4 
Grade VII . 6.8 8.7 ilesy 2.0 
Freshman . Uo 9.1 1.0 15) 
Sophomore . 5.8 8.3 0.7 1.5 
Junior . . DO 8.0 0.7 ica 
Senior . . 6.4 9.3 0.7 1.4 
College . . 5.9 8.4 0.5 182, 


the exact sequence of words, to verify the pronunciation 
of a word, or to wait until the voice more nearly over- 
takes the eye. Regressive movements of these types are 
not common until pupils have made considerable progress 
in the rapid recognition of words and groups of words. 


Too much emphasis upon oral reading builds up 
habits of vocalization and other habits which are 
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detrimental to comprehension and speed in silent 
reading. Because this is true there has been a very 
decided shift in emphasis from oral to silent reading. 
Oral reading has a place in the development of the 
individual and there is some danger that the schools 
will neglect it in their emphasis on the teaching of 
silent reading. However, it must be recognized that 
both oral and silent reading are forms of behavior 
made up of many more elementary ones and that skills 
entering into one form of reading may not enter into 
the other. This makes it imperative for teachers to 
recognize that training in one kind may not be of aid 
in the other and may even be detrimental. 

Silent reading. The primary purpose in silent 
reading is thought getting. Silent reading may be 
either of the work type or recreatory, but, whatever 
its nature, the purpose is to help the reader solve 
some problem, gain information, enjoy a piece of 
literature, or it is for some other purpose which chiefly 
concerns the reader. As previously stated, reading 
whether oral or silent is a very complex process. 
The factors which have so far been emphasized in the 
literature on reading are rate and comprehension. 
Other factors like organization and remembrance 
are important but have not been studied so thor- 
oughly as rate and comprehension, probably be- 
cause these last two are more easily studied in a 
quantitative way. 

Oral reading. The idea predominant in oral read- 
ing is that of getting the thought for the purpose of 
transmitting it to others. The primary values are 

293 


PSYCHOLOGY OF ELEMENTARY SCHOOL SUBJECTS 


social or recreatory. In addition to the two factors 
rate and comprehension, such factors as proper 
pronunciation, interpretation, and expression with 
respect to the comprehension and attitudes of those 
listening are important. Factors peculiar to oral 
reading, such as expression, have not been studied 
so thoroughly as rate and comprehension in the 
ease of silent reading. This is due probably to the 
fact that they are not so susceptible to measure- 
ment. 


KNOWLEDGE AND SKILLS INFLUENCING THE DE- 
VELOPMENT OF COMPREHENSION 


The ability to get thought from the printed page 
is the chief test of reading ability. Strictly speak- 
ing, thought is brought to the printed page by the 
reader and the language symbols on the page merely 
serve as stimuli which arouse the appropriate 
learned responses. These responses, arousal of word 
meaning, eye movement, and the like, may all be 
considered specific learned responses which are com- 
bined into the total reading response. A knowledge 
of the fundamental habits which enter into the larger 
activity known as reading is one of importance for 
the teacher because it is only through the develop- 
ment of these that children are able to read. As is 
already known, we cannot train for general habits 
except as more specific ones are developed which 
function together. Some of the more important 
specific factors entering into the development of 
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comprehension as gathered from the literature on the 
subject by Gray * are: 


. Vocabulary or word meaning 

. Fluency and span of recognition 
Anticipation of meaning 

Analysis, association, and judgment 
Organization 

Reproduction 

Rate 

Interest and motivation 


a eS tea eee 


Reading readiness. Most teachers now know that 
many children have not reached the stage of read- 
ing readiness when they come to school and proceed 
accordingly. This is in marked contrast to former 
practices where children were immediately set to 
work with books. Modern child psychology has 
emphasized the importance of the early experiences 
of children and the fact that later interests grow out 
of earlier ones. It has emphasized also that later 
experiences must be based on earlier experiences 
and a later program for desirable development must 
be based on an earlier one. 

Children enter school with various degrees of de- 
velopment with respect to reading readiness. There 
are children who come from homes where reading 
is one of the chief activities. The parents or older 
brothers and sisters engage in reading a great deal. 
The young child is read to frequently and shown 
pictures. He is probably told stories about pictures 


1Gray, W.S. Op. cit., Chap. X. 
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and is encouraged to make up stories about them. 
His vocabulary is wide and his sense of meaning ac- 
curate because he has engaged in conversation upon 
a wide range of topics. Furthermore, such a child 
frequently comes to school with a desire to read. 
He probably brings books with him and is fond 
of books. 

Frequently other children are not so fortunate. 
They have never come in contact with people who 
read and have never acquired an attitude which re- 
gards books as possessions to be highly prized. Their 
experiences which aid in learning to read are meager. 
These children enter school with experiences, habits, 
and attitudes quite different from those first de- 
scribed. They must be given a background of ex- 
perience which will lead to a readiness for reading. 
The wise teacher will carefully study her children 
and adapt her program to their needs. It would 
be just as poor psychology to hold back the child 
with the first type of experience as to attempt to 
teach the second to read without adequate experi- 
ences out of which the reading activities may 
grow. 

When children enter school, a careful study should 
be made of them and their home conditions. Those 
children who are in an advanced stage of readiness 
for reading should be grouped together and similar 
groups made for those who are at other stages. It 
was stated above that to hold a child back and to 
continue to give pre-reading experiences when he 
has the attitudes and desires which make him ready 

296 


PSYCHOLOGICAL FACTORS INVOLVED 


for reading is poor teaching. This kind of procedure 
is likely to give the child such a distaste for school 
as to affect permanently his whole school career. 
On the other hand, the child who is not ready for 
reading may be equally damaged by not being given 
pre-reading experiences. 

The Twenty-Fourth Yearbook ' lists six types of ex- 
periences and training essential to rapid progress in 
reading as follows: 


1. Wide experience, provided in harmony with the 
interests of children and preparing them to understand 
the stories and activities about which they wiil read. 

2. Reasonable facility in the use of ideas; that is, 
ability to make use of past experience and information in 
conversation, in solving simple problems, and in thinking 
clearly about the content of what they read. 

3. Sufficient command of simple English sentences to 
enable pupils to speak with ease and freedom. This in 
turn aids them in anticipating the meaning of passages and 
in reading fluently. 

4. A relatively wide speaking vocabulary which en- 
ables them to recognize quickly the meaning of words and 
groups of words. 

5. Accuracy in enunciation which insures right habits in 
the first reading experiences and eliminates the need of 
corrective exercises later. 

6. A genuine desire to read, which aids in the interpre- 
tation of passages and which supplies motives that carry 
pupils through many difficult periods. 


1 The Twenty-Fourth Yearbook of the National Society for the Study 
of Education, Part I, p. 27. 1925. Public School Publishing Com- 
pany. 
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Psychology of word meaning. All language in- 
volves both symbols and meanings. Very early in 
life the child begins to give meanings to the various 
activities and things about him. He develops cer- 
tain movements and attitudes as responses to the 
situations with which he comes in contact. He 
early becomes conditioned so that he gives the same 
response to the same situation. Thus the word 
‘light’? soon takes on meaning because the young 
child is early stimulated by a bright light and the 
adults about him. begin to encourage him to notice 
it. Later, they point to a light and say ‘“‘Light! 
Light!’ In this way the sound becomes associated 
with the object. Thus, later in the child’s life the 
spoken word and the printed symbols come to be as- 
sociated in a somewhat similar way with the object. 
Still later, the symbol comes to carry the meanings 
formerly connected with the spoken word and the 
object. 

By the time the child is old enough to enter school 
he has acquired a large stock of words which convey 
to him definite meanings and he is able to use words 
so as to make his attitudes and wants known to 
others. There is an ever-increasing range of ex- 
perience because he perceives and understands situa- 
tions which are more complex. He is able to en- 
large his range of experience more readily because 
he now can manipulate symbols in response to situa- 
tions in the place of objects. He can also make 
situations out of symbols — words—to which 
others may respond. Thus he is more easily and 
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readily able to add to his store of meanings. Bus- 
well,’ in discussing the relation of meaning vocabu- 
lary to reading, says: 


Another element of reading consists in the ability to 
recognize the meaning of words. This is a more difficult 
process than simple pronunciation since it involves not 
only a recognition of the word but also an extension of 
experience sufficient to provide a meaningful content with 
which the word may be associated. The word “radio” 
is not difficult to pronounce, but until the last few years 
few elementary children were familiar with its meaning 
because it was not a part of their experience. Since a 
recognition of the meaning of words demands a breadth 
of experience which includes the word, it is clear that 
ultimate maturity in this element will be a difficult point 
to reach. However, the extension of the pupil’s vocabu- 
lary to provide for recognition of common words is one of 
the fundamental requirements of the course in reading. 


Vocabulary growth. There are several factors which 
determine the child’s vocabulary, the most important 
of which are his chronological age, his mental age, 
and the opportunities his environment presents for 

language experiences. The interests of those about 
him and his own interests will largely determine the 
direction the development of his vocabulary takes 
although, during the first five or six years of a child’s 
life, the environment for children in general is largely 
that having to do with home and playmates. 

1 Buswell, G. T. ‘Fundamental Reading Habits: A Study of 
Their Development,” Supplementary Educational Monographs, No. 
21, pp. 4,5. 1922. University of Chicago, Department of Educa- 
tion. 
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Brooks! compiled from several sources the ma- 
terial listed in Table XLVIII, showing the spoken 
vocabularies of children at different ages. He states 
that these data are not typical in that the children 
were above the average in ability and in addition 
came from a superior environment. However, they 
do show growth in vocabulary and that children may 
have a rather large spoken vocabulary when they 
enter school. 


Taste XLVIII. Curtpren’s VocaBuLaRiIESs, AGES THREE 
To Srx, DrererRMINneD BY LISTENING TO THEIR CONVER- 
SATION 


e 


INGE NUMBER OF CHILDREN | AVERAGE VOCABU- RANGE OF VOCABU- 
STUDIED LARY * LARY 
3 14 1,206 642 to 1,809 
4 8 1,825 922 to 2,777 
5 3 3,326 1,528 to 5,947 
6 2 3,103 3,075 to 3,132 


* These numbers are net. All proper nouns, and any variations 
of nouns, verbs, and adjectives (unless from different roots), have 
been eliminated. These active oral vocabularies are above the ~ 
average because the children studied were of superior environment 
and heredity. On the other hand, the active vocabulary is always 
much smaller than the passive vocabulary — words understood when 
heard but not actually used by the child. The data are not reliable 
because too few children have been studied at each age. (Compiled 
from data in Pedagogical Seminary, Vol. 24, pp. 204-2438; Vol. 22, 
pp. 183-203; Vol. 14, pp. 401-438; etc.) 


1 Brooks, F. D. The Applied Psychology of Reading, p. 61. D. 
Appleton and Company. 1926. 
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The child should have a wide spoken vocabulary 
when he enters school. Since the emphasis in the first 
three grades is devoted largely to oral reading and 
since oral reading in the first grade develops out. of 
oral vocabulary, a large part of the teacher’s effort 
must be devoted to enlarging this vocabulary. If the 
child has a limited supply of words, it is still more 
important that vocabulary training be emphasized. 
Many children develop a glibness in using words 
without at the same time developing meaning. This 
tendency must be carefully guarded against. The 
primary child has not reached the stage in language 
development at which he is able to develop meaning 
from language itself. However, as he becomes more 
mature and the range of his experiences widens 
he is able more and more to secure meaning from 
word combinations and thus extend his range of 
experiences. 

Developing a meaning vocabulary. In developing 
a meaning vocabulary the most important factors 
over which the teacher has control are motivation 
and experience. At different periods of the child’s 
development, however, different steps are necessary 
in the process. The Twenty-Fourth Yearbook of the 
National Society for the Study of Education ' lists the 
most important steps for each grade. Those for 
the second and third and for the fourth; fifth, and 
sixth are quoted here that the reader may see how 
vocabulary growth is conditioned by the gradual ex- 
tension of the child’s interests and experiences. 

10Op. cit., pp. 91-96. 
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Srconp AND THIRD GRADES 
1. Steps in Extending a Meaning Vocabulary 


1. Wide extension of vocabulary through experiences, 
with care that appropriate new words are learned to fit 
into experience. Arousing curiosity concerning new words 
which convey interesting meanings. Special attention to 
words and idioms significant in beginning number and 
geography. 

2. Growth in expecting words met in context to fit into 
context and to be words which children themselves use or 
hear others use. 

3. Growing knowledge of when to ask for help in inter- 
preting the meaning of a word met in context. 

4. Utilizing knowledge of synonyms in clarifying text 
difficulties. Children give words or groups of words 
which mean the same as those in the text. For example, 
the book uses a haughty maiden; the child supplies a 
proud girl. 

5. Exercises in classifying words under general head- 
ings to call attention to certain elements of meaning; 
e.g., from a given list of words children arrange two lists, 
one containing the names of workers, the second contain- 
ing the name of the work each does. 

6. Informal and standard vocabulary tests to make 
certain that steady growth is being attained. 


Fourts, Firru, AND SixtH GRADES 
1. Steps in Extending a Meaning Vocabulary 


1. Rapid growth of vocabulary through actual experi- 
ence and wide reading. Special attention to words and 
idioms significant in arithmetic, geography, and other 
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content studies. Arousing interest in new words as sug- 
gesting new ideas. 

2. Training in expecting words met in context to fit 
into context and to be words which children themselves 
use or hear others use. Inculeating good habits in asking 
for help with words. Gradual use of vocabulary helps 
and dictionaries introduced. Proper subordination of 
words to main ideas in context. The dictionary is to be 
used mainly for pronunciation, seldom for definition. 

3. Continued work with synonyms, children asking for 
synonyms when difficult words are found in context, also 
giving words or groups of words which mean the same as 
those in the text; for example, the book uses in expecta- 
tion of conquests; the pupil supplies ready for wctory. 

4. Attention to words and groups of words in context 
whose value will be increased because of intensive work 
done with them in composition and grammar. This 
should involve the application of training and should 
illuminate the context. 

5. Exercises in classification of words as to thought rela- 
tionships. This work may include lists of synonyms and 
synonymous expressions, and of words with common 
roots, prefixes, and suffixes. 

6. Testing of vocabulary growth by use of both informal 
and standard tests. 


Perception of words. One of the most important 
‘problems connected with the study of words relates 
to the way in which words are recognized. It was 
formerly thought that the letters of a word are per- 
ceived separately anda then combined into wholes. 
If we notice an object, however, we do not first notice 
the separate parts and then make a whole of it. On 
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the contrary, the object is first perceived as a whole 
and then, if further attention is given to it, we pick 
out various parts and notice their relation to each 
other. Cattell,! by means of extensive studies in 
the psychological laboratory, discovered that per- 
ception does not proceed by letters but by words or 
large language units. His results were later con- 
firmed by others and we now know that words are 
perceived as wholes and not by separate parts. The 
general form of a word is responsible for its recogni- 
tion. It has been found that the letters in the first 
part of the word and the upper half of the word are 
the most important items in word recognition. 
Gates” has pointed out that a pupil with a small 
reading vocabulary or one who has recognition diffi- 
culties nearly always has trouble with his reading. 
Gates has also pointed out five causes of difficulties 
in word recognition: (1) inadequate experience in 
using spoken language, (2) wrong choice of words 
for study, (8) no training in word recognition, 
(4) poor method of perceiving words, and (5) in- 
ferior mentality. Four of those difficulties can be 
overcome by training. The most effective method 
of teaching recognizes the fact that an accurate and 
clear perception of the word and a definite knowl- 
edge of its meaning are necessary to its mastery. 
Furthermore, the word should be perceived and its 
meaning understood in a variety of situations. 


1 Cattell, J. M. Philosophische Studien, Il u. III. 1885, 1886. 
*Gates, A. I. The Improvement of Reading, Chap. VI. By per- 
mission of The Macmillan Company, publishers. 1927. 


304 


PSYCHOLOGICAL FACTORS INVOLVED > 


Fluency and span of recognition. It has been known | 
since Javal’s! study that efficiency in reading is re- 
lated to movements of the eyes. Workers have from 
time to time studied the relation of the movement 
of the eyes to reading.” Recently at the University 
of Chicago, under the leadership of a brilliant 
group of educational psychologists, extensive experi- 
ment has been conducted relating to the general 
problem of reading and eye-movements. Buswell,* 
by means of photographic methods, studied habits 
of eye-movements for different degrees of maturity. 
The relation of fluency and span of recognition to 
reading is clearly shown by his data. Figure 8 is 
taken from Buswell’s monograph. 

An examination of the curves proves that span of 
recognition and rate of recognition grow in quite 
different ways. The figure shows that the average 
duration of the fixation pause in silent reading de- 
creases only to a slight extent after the fourth grade. 
This probably means that rate of recognition ma- 
tures very early. In studying the figure it will be 
seen that development in span of recognition comes 
early in the school life of the child. By the time he 
reaches the fifth grade the ability to group units 
of printed materials is practically developed. The 


1 Javal, Emile. ‘‘EHssai sur la Physiologie de la Lecture,” An- 
nales d’Oculistiques, Vol. 80, pp. 185-137. 1879. 

2 Huey, E. B. The Psychology and Pedagogy of Reading. The 
Macmillan Company. 1908. 

3 Buswell, G. T. ‘Fundamental Reading Habits: A Study of 
Their Development,” Supplementary Educational Monographs, No. 
21, p. 30. University of Chicago Press. June, 1923. 
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importance of the span of recognition is set forth by 
Buswell ! in the following terms : 


In the total complex process of reading the size of the 
average recognition-span is a very significant element. 
The ultimate goal of reading is to secure meaning from the 
printed page in large thought units. The smallest possible 


Ficure 8. Per Centr or INCREASE IN GROWTH FOR THREE 
Eye-Movement Hasits — Sinent READING 2 


TBA III IV V VI VII Foes So. hy: Sez sGol: 


Note. School grade shown on horizontal axis; per cent of in- 
crease shown on vertical axis. Curve a represents average number 
of fixations per line; curve b average duration of fixation pauses ; 
curve c average number of regressive movements per line. 


VOpscits, pe 30: 

> Buswell, G. T. ‘Fundamental Reading Habits: A Study of 
Their Development,” Supplementary Educational Monographs, No. 
21, p. 56. 1922. University of Chicago, Department of Education. 
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unit of thought is the word, while the most common units 
are phrases. As long as a reader is unable to grasp these 
thought elements in a single recognition his mental proc- 
esses are interrupted by the necessity of piecing together 
the material to make up meaningful elements. 


In oral reading the eye-voice span or the eye-voice 
recognition span as it might be called is a factor. 
As one reads, the eyes glance along the printed line, 
keeping several words ahead of the voice. As soon 
as words are recognized the eyes move on to the next 
fixation point while the words are being pronounced. 
The distance between the fixation point and the 
word being spoken is known as the eye-voice span. 
Little is known concerning training which will de- 
velop a wider span. Eye pauses are in themselves 
probably not the cause of poor reading but only the 
symptoms of poor habits of recognition of words 
and phrases and of too little drill under pressure of a 
time limit. The best type of training is probably 
given by having pupils read somewhat easy materials 
under the pressure of a time control. 

Anticipation of meaning. Another important ele- 
ment entering into the process known as compre- 
hension in reading is the ability to anticipate what 
is coming next on the basis of what has just been 
read. This ability in itself is a complex one and 
might be analyzed into many simpler ones. It un- 
doubtedly involves, among other things, the ability 
to assume a mental set or attitude toward what is 
being read. The building up of such an attitude 
in turn depends on interest in reading, the ability to 
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read between the lines, and ability to judge from the 
meaning of a group of words what should follow. 
Sentence sense and paragraph sense are involved in 
the ability to anticipate what is to follow. The 
ability to feel the limitations in meaning placed upon 
words used in context is an important element. 
Words do not have the same meaning when used in 
different contexts. In order to anticipate and be 
ready for what is to follow, the reader must be able 
to get the exact meaning of words as they are limited 
by the context. Meaning is a changing interpreta- 
tion during the reading process. The skilful reader 
is able to hold in mind an interpretation as he moves 
through a paragraph. This interpretation is con- 
stantly changing as he reads further and as he antici- 
pates what is ahead. His interpretation is partly 
determined by what he thinks the writer is leading 
toward. Gray! suggests that three factors aid the 
student in acquiring the ability to anticipate the 
meaning of material that is being read: familiarity 
with the field in which the material being read lies, 
a language sense, and wide reading. 

Interpretation. Students of the problems involved 
in learning to read have emphasized the fact that 
comprehension in reading is largely dependent upon 
the reader’s ability to interpret the selection read. 
Interpretation depends in turn upon a number of 
simpler processes. Fluency and span of recognition, 


1Gray, C. T. “The Anticipation of Meaning As a Factor in 
Reading Ability,” The Elementary School Journal, Vol. XXIII, pp. 
114-126. April, 1923. 
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the ability to anticipate meaning in terms of what 
has already been read, and the ability to analyze 
properly the reading situation are all factors in the 
process of interpretation. 

Analysis, association, and judgment. Thorndike,! 
in a study of mistakes in paragraph meaning, em- 
‘phasized the factors mentioned in the heading of this 
paragraph as important in the reading process. He 
says that ‘‘reading is a very elaborate procedure, in- 
volving a weighing of each of many elements in a 
sentence, their organization in the proper relations 
one to another, the selection of certain of their con- 
notations and the rejection of others, and the co- 
operation of many forces to determine final response.”’ 
The ability to judge the value of materials and the 
knowledge of the proper use of the mechanics of 
reference work are closely related to the interpreta- 
tive process. 

Organization. The ability to organize properly 
materials being read is closely related to compre- 
hension. It is probably one of the abilities entering 
into comprehension ability and as such should re- 
ceive the proper emphasis in training. In any 
program for the improvement of comprehension, 
it is necessary to lay stress on the development 
of the abilities of which it is composed. Special 
training in the ability to organize is probably the 
best way to improve this aspect of comprehension. 


1Thorndike, E. L. ‘Reading as Reasoning: A Study of Mis- 
takes in Paragraph Reading,” Journal of Educational Psychology, Vol. 
VIII, No. 6, pp. 323-332. June, 1917. 
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Horn,! in discussing exercises for the improvement 
of this ability, says: 


It seems probable, however, that the best conditions 
under which such exercises may be developed are to be 
found in the regular work of the school. If assignments 
are focalized and detailed, if the student is encouraged to 
work carefully but at top speed during his study period, © 
and if the recitation is based on the questions put in the 
assignment, considerable ability to organize will be devel- 
oped. However, short exercises are necessary in order to 
put before students standards of the sort of work they are 
expected to do, and in order to develop proper methods of 
work. 


Many children are poor readers because they do 
not have the ability to organize the facts which they 
should get as they read. Great care should be exer- 
cised in properly adjusting rate of reading so as not 
to hasten a pupil to such a degree that time may not 
be used for, and attention paid to, organization. <A 
short period given to an outline or summary is valu- 
able. Also it is a good thing to have a number of 
questions which will help the pupils in their organiza- 
tion and teach them to ask themselves questions. 

Retention and reproduction. Horn? based a con- 
structive program for the development of the abil- 
ity to remember what is read on these principles: 
(1) that a single reading ordinarily gives a rather 


‘Horn, Ernest. ‘A Constructive Program in Silent Reading,” 
Journal of Educational Research, Vol. III, No. 5, pp. 336-344. May, 
1921. 

2 Op. cit., p. 343. 
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small return, (2) that most of this is forgotten in a 
short time unless additional work is done, and 
(3) that there are good methods whereby pupils may 
learn materials so as to be able to recall them for use 
in future situations. Experiments quoted by Horn 
seem to show that, for a single reading, from 20 to 
40 per cent of the materials could be reproduced im- 
mediately. Other experiments indicate that? “until 
students have learned to summarize efficiently, better 
results are to be obtained by continued thoughtful 
rereading, and by summarizing with the aid of ques- 
tions prepared by the teacher. As in the case of 
other exercises, the best work in establishing the 
habit of learning material for future use can probably 
be done in connection with such subjects as geog- 
raphy, hygiene, nature study, and history. The 
proper conditions seem to be to read under the guid- 
ance of a problem or series of problems; to read 
directly through the article at fair speed but within 
the limits of perfect comprehension; to have a set 
of questions, preferably the set presented in the as- 
signment, which may be used for self-testing and as 
a basis for summarizing the material.” 

Rate of reading and comprehension. Most of the 
investigations dealing with rate of reading and com- 
prehension have found positive correlation between 
the two. This is equivalent to saying that there is 
a tendency for the rapid reader to surpass the slow 
in comprehension. The writers have found small 
positive correlations between rate and comprehen- 

1Qp. cit., p. 343. 
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sion ranging from .26 to .47 for grades III to VIII 
inclusive. There seems to be closer correlation in 
the lower grades than in the higher. Good! sug- 
gests that comprehension may be largely independent 
of rate in that all three classes of readers — slow, 
moderate, and fast — will contain some who have 
good comprehension ability and some who have 
poor. 

Rate of reading, like comprehension, is a very 
complex process depending on mental ability, train- 
ing, and the materials being read as well as on other 
factors. Mental ability certainly is a factor enter- 
ing into both-rate and comprehension and it is en- 
tirely possible that this factor is partly responsible 
for a positive correlation between the two abilities. 
Again, a person who has good training in compre- 
hension will very likely at the same time have re- 
ceived good training in rate and vice versa. 

Figure 9 shows the results of a study made by 
Judd.” Hedivided the records made by a large num- 
ber of pupils into three groups — rapid, medium, 
and slow. The groups were composed of 25 per cent, 
50 per cent, and 25 per cent respectively. After 
this division was made the comprehension scores 
were similarly classified. This made a possible clas- 
sification of nine groups according to rate and com- 
prehension. Of the rapid readers there were some 


1Good, C. V. The Supplementary Reading Assignment, p. 27. 
Warwick & York, Inc. 

* Judd, C. H. Measuring the Work of the Public Schools. Chap. 
VII, p. 115. The Survey Committee of the Cleveland Foundation. 
i216. 
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who had high comprehension scores, some medium, 
and some low. ‘Those pupils with medium and slow 
rates of reading were grouped in a like manner ac- 
cording to the comprehension score. 


Figure 9. PrErRcenTAGE OF CLEVELAND Pupits Founp IN 
EacuH oF THE NINE SPEED AND COMPREHENSION GROUPS IN 
SILENT READING ! 


Rapid pees and beau pet and | Slow speed and 
good quality good quality | good quality 


ie) 


Rapid speed and | Medium speed and Slow speed and 
medium quality | medium quality | medium quality 


Rapid speed and | Medium epee and| Slow speed and 
poor quality poor quality | poor quality 


Interest and motivation. In any program of reading, 
one of the primary objects is to develop motives 


1Judd, C. H. Measuring the Work of the Public Schools, p. 115. 
The Survey Committee of the Cleveland Foundation. 1916. 
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for and interests in reading that will influence the 
life of the reader long after he has left school. The 
Twenty Fourth Yearbook of the National Society for 
the Study of Education states : 


The ultimate measure of the vitality of the reading 
experiences in school is the extent to which they lead to 
desirable interests, standards, tastes, and habits which 
carry over into life outside of school, such as interest in 
current events, in books and selections of genuine worth, 
and in the wholesome use of leisure time. The accom- 
plishment of this aim makes it necessary to acquaint 
pupils with the sources and values of reading materials 
of both the work and recreational types, and to develop 
standards which may be used in selecting reading materials. 

The importance of stimulating strong motives for read- 
ing is emphasized by the fact that thousands who learned 
to read in school read very little, if at all, as adults. Fur- 
thermore, a surprisingly large number of people state 
frankly that they are not interested in reading or that 
they do not know where to secure materials which they 
might care to read. If school systems are justified in 
spending millions of dollars each year in teaching pupils 
to read, it is imperative that permanent habits of reading 
be established in order to secure intelligent participation 
in personal and social activities for which society makes 
such generous provision. In this connection, special 
attention should be given to those pupils who learn slowly, 
who encounter unusual difficulties, or who fail to respond 
to the motives that appeal to most pupils.! 


1 The Twenty-Fourth Yearbook of the National Society for the Study 
of Education, Part I, p. 11. Public School Publishing Company. 
Also see Donovan, H. L. “Minimum Essentials in Education,” 
Peabody Journal of Education, Vol. Il. January, 1925. 


314 


PSYCHOLOGICAL FACTORS INVOLVED 


In attempting to motivate reading and build per- 
manent interests, it must be remembered that these 
are acquired according to the laws of learning just 
as other school habits are. If a child has no in- 
terest in reading, the first task facing the teacher is 
to build up interests before attempting to develop 
the mechanics of reading. An important item for 
the teacher to know is that interests grow out of 
interests and do not blossom forth in a spontaneous 
manner. Accordingly, all reading motives must be 
based on the present interests and needs of the child. 
“Too often we set up artificial motives to inspire 
children to work diligently on subject matter pre- 
scribed by the traditional curriculum. A much 
saner policy would be to study the children and look 
for subject matter which will enable them to realize 
the purposes and plans they themselves originate.’ ! 

All interests grow out of the experiences of the 
child. It is necessary for the teacher to know some- 
thing of these and to create situations which call for 
responses related to the experiences. Sometimes 
children from poor environments have little back- 
ground for reading experiences. In this case the 
teacher must build up interests before reading is 
taught. 

Teaching methods to a large extent determine the 
interest or lack of interest of pupils. Definite as- 
signments, with definite methods of checking on 


1 Harris, Julia M., Donovan, H. L., and Alexander, Thomas. 
Supervision and Teaching of Reading, p. 347. Johnson Publishing 
Company. 1927. 
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achievement, and proper methods of making known 
the results of tests are conducive to an interest in 
the work. Pupils who are unable to do work as- 
signed should be given special work which will make 
improvement possible. Children who are not inter- 
ested in one type of material and show lack of im- 
provement frequently make steady gains in reading 
a different type of material. After such pupils be- 
come conscious of and interested in their improve- 
ment, this factor may be carried over to less 
interesting material but material which should be 
mastered. It is better, if possible, to carry over to 
_ uninteresting materials interests which have been 
developed in other fields and thus motivate reading 
than it is to drag in extrinsic factors for that pur- 
pose. However, extrinsic factors may be used with- 
out detriment if the teacher is able to handle these 
in such a manner that they do not become a definite 
part of the reading situation for the future. 

Interest and motivation must not be thought of 
as desirable in order to make reading easy for the 
pupil. The fact is, however, that when work is prop- 
erly motivated and based on the interests of the pu- 
pils, it appears easier to them. Since work under 
such conditions is much more pleasant, the pupils 
will do an enormous amount of it and secure better 
learning experiences while doing it. 

Attention and mental set and comprehension. The 
facts discussed under interest and motivation are 
closely related to the topic treated here. There 
are two aspects of the topic under consideration. 
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In the first place the development of proper atti- 
tudes toward reading is absolutely essential to the 
teaching of reading. The attitude or set a pupil 
takes regarding the work of the school will to a large 
extent determine his achievement. Peterson, in 
an experiment which shows the effect of attitude on 
recall, found that when a list of words was given to 
students with no mention of the fact that they would 
later be required to reproduce the words, the pupils 
did much poorer than when warned beforehand that 
reproduction would be required. The experiment 
showed that when the group knew reproduction 
would be required, they did 14.8 per cent better in 
immediate reproduction and 48.4 per cent in de- 
layed reproduction. The experiment seems to in- 
dicate that when a certain attitude was taken by the 
group, superior results were achieved. 

Numerous studies have been made to determine 
the effect of different attitudes on reading results. 
Table XLIX, taken from the results of Judd and 
Buswell,? indicates the effect produced by giving 
directions which induce different attitudes in pupils. 
It also shows that, when different attitudes are set up 
by different directions or purposes, the same subject | 
exhibits marked differences in his reading behavior. 

Other factors affecting comprehension in reading. 
In addition to the factors already mentioned, which 


1 Peterson, J. ‘The Effect of Attitude on Immediate and De- 
layed Reproduction: A Class Experiment,” Journal of Educational 
Psychology, Vol. VII, pp. 523-532. 1916. 

2 Judd, C. H., and Buswell, G.T. Op. cit., p. 54. 
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are largely a result of training, there are others which 
have to do with poor ability in reading: poor eye- 
sight, poor hearing, and other physical disabilities. 
Sometimes there appears to be some form of special 
disability, as poor visual memory or poor auditory 
memory, in a child who seems to possess good gen- 
eral ability. These special disabilities are treated 
more fully in a later paragraph dealing with diagnosis. 


Taste XLIX. Recorp or Sussect A23 1n Various TYPES 
OF READING AND ANALYSIS 


AVERAGE NuMBER| AVERAGE DuRaA- 
Types oF READING AND ANALYSIS or FIXaTIONS TION OF Frxa- 
PER LINE TION PAUSES 

i, MNS @GL cs. 6 6 o « 14.1 5.4 
2. Silent — questions. . .. 11.8 5.0 
Si, LAXOUUUENE WHOM) 59 o 5 6c 12.8 6.3 
4. Emphatic oral . . cee 12.0 6.8 
5. Silent — dictate ideas ae 11.4 Dee 
(OR LBM 4 4 a a 2 2 48.0 9.0 
et Niers eet eee AS A 12.2 6.0 
8. Silent — Viena oe. 12.0 Do 


FacToRS IN THE DEVELOPMENT OF RATE IN 
READING 


Development of rate in reading. Rate in reading 
is measured in general by the number of words read 
per minute by a pupil. It is evident that the nature 
of the material and the purpose for which a child 
reads will partly determine his rate. One might 
therefore more accurately speak of the rates of read- 
ing of a pupil. Not only is it true that a pupil will 
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read different materials at different rates and that 
his purpose in reading will influence his rate, but his 
rate in silent reading will very likely be several times 
as rapid as his rate in oral. 

This latter fact is one of the most important dis- 
coveries made by educational psychologists. Sim- 
ple time measurements show that reading is several 
times as rapid when done silently as when done orally. 
This simple laboratory discovery has led to a great 
shifting of emphasis from oral to silent reading in the 
school. 

Norms for reading rate are secured by taking the 
median rate per minute when the same material is 
read by a large number of children. Different norms 
are established by different research workers. These 
differences are largely due to the fact that different 
reading materials were used in securing the norms. 
Table L gives the rate norms published for certain 
well-known reading tests. 


Taste L. Rave Norms ror Cerrain SIbent READING 


Trsts 
Trsr Grapullell s|eLI elves veaia Val |) VIL (svrit 
(COUETIS ay teees Gl 84 | 113 | 145 | 168 | 191 
Gravee sol 90 | 188 | 180 | 204 | 216 | 228 | 240 
Monroe (Form 1) . 82 | 122 | 142 | 158} 170} 183 
SHeHRo or yee oe Wea 108 | 126 | 144 | 168 | 192 | 216 | 204 


The development of reading will, in the main, 
show one of two characteristics, depending on the 
type of material read and the purpose of the reader. 
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In one case there appears to be a rather gradual im- 
provement in rate over a large number of years. 
This is probably true when the individual reads 
chiefly one type of material of approximately the 
same degree of difficulty and chiefly for recreational 
purposes. Where the purpose of the reader is to 
get the content and the material increases in diffi- 
culty as the reader advances in the field, his rate of 
reading is more constant. 

Skills influencing rate of reading. In addition to 
certain mechanical factors — such as size of type, 
arrangement of the material on the page — and the 
factor of intelligence, there are a number of skills 
which enter into the more complex one known as 
rate of reading. O’Brien? lists the following factors 
in the development of speed in silent reading : 


— 


Practice in rapid reading. 

The decrease of vocalization. 

Training in perception. 

Familiarity with subject matter. 

Habits of eye-movements. 

Purpose for which subject matter is read. 
Concentration of attention. 

Ability to grasp the meaning of content. 
Recognition of the value of rapid reading. 
10. The pressure of a time-control. 

11. Individual graph and class chart. 

12. Other factors, size of type, ete. 


COE Sa 


1Q’Brien, J. A. The Twentieth Yearbook of the National Society 
for the Study of Education, Part II, Chap. IV. Public School Publish- 
ing Company, Bloomington, Ill. See also O’Brien, J. A. Reading, 
Its Psychology and Pedagogy, pp. 249 ff. The Century Co. 1926. 
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There is some overlapping in the list as given by 
O’Brien and several are concerned with devices for 
motivation. The psychological factors entering into 
speed in reading may very well be listed as those hav- 
ing to do with: 

Motor coordinations. 

Fluent and accurate perceptions. 

Attitude and mental set. 

Interest and motivation. 

Other psychological processes entering 
into comprehension. 


oh ey ee 


There is a certain amount of overlapping in this 
list. It must be remembered that the reactions of 
an individual are to be considered ultimately as a 
unit rather than a number of discrete processes. In 
a reading situation the individual functions as a whole 
and not in a piecemeal manner. We may analyze 
certain aspects of the reaction and thus discuss per- 
ception, attitude, and the like. When this is done, 
we must understand that it is done for convenience 
only or for the purpose of emphasizing certain of the 
more elementary processes which enter into the whole. 
We may create reading situations which emphasize 
certain types of reaction and thus drill for particular 
skills. The fact that reading, either oral or silent, 
is such a complex reaction makes it necessary to 
emphasize different aspects at different times in 
order that they may be developed in such a way as 
to function properly. 

Motor coérdinations and reading rate. Reading 
rate undoubtedly depends in a large measure on the 

321 


PSYCHOLOGY OF ELEMENTARY SCHOOL SUBJECTS 


ability of the child to unify properly the movements 
of the speech organs and the eyes. The develop- 
ment of this ability is discussed in the two following 
paragraphs : 

a. The speech organs. In studying the motor 
phases of reading those dealing with movement of 
the eyes and organs of speech are especially im- 
portant. The movements involved in reading have 
their origin and much of their growth early in life. 
From the poorly controlled movements involved when 
the child begins forming his speech habits, all later 
finely coérdinated movements in oral reading de- 
velop. The child comes to school with oral speech 
habits fairly well fixed. Skill in oral reading in- 
volves the association of printed words with spoken 
and with the things for which the spoken words 
stand. The motor codrdinations used in speaking 
function in the oral reading developed in the primary 
grades. A fine codrdination of the speech organs 
is essential for both oral and silent reading. The 
difference between the two is that these codrdina- 
tions are used and emphasized in oral reading while 
in silent reading the codrdinations are essential but 
the movements made by the speech organs are mini- 
mized. Gross movements by the speech organs re- 
tard silent reading and it is essential that training 
be given to decrease these. Thus, training to de- 
crease vocalization is an important item in develop- 
ing rate in silent reading. The object of this train- 
ing is not to destroy the coérdinations built up among 
organs of speech but to reduce the movements of 
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the organs thus coérdinated. It has been found by 
a number of workers that such training results in 
an increase in the rate of silent reading. It is doubt- 
ful whether inner speech — small movements of 
the speech organs — is ever entirely eliminated in 
silent reading. From what we know concerning 
the nature of the reactions of an individual one 
would think that this could not be done. Think- 
ing, silent reading, and studying are but different 
aspects of activity involving to a very large extent 
the speech organs. Efficiency in these is secured in 
part by reducing vocalization. 

b. EHye-movements. Among the motor phases of 
the reading process none have received so much at- 
tention in the psychological laboratory as those 
pertaining to eye-movements. Javal (1879), at 
the University of Paris, seems to have been the first 
investigator to discover that in reading the eye does 
not move in one continuous movement along the 
line but that its passage is characterized by pauses 
and rather short but rapid movement. Various 
individuals aided in the perfection of a technique 
for measuring the duration of the pauses and their 
number. Dodge developed a method of photograph- 
ing a beam of light as reflected from the eye. Other 
individuals, notably at the University of Chicago, 
have utilized and developed Dodge’s method. By 
the utilizing of an electrically driven timing device 
in connection with his photographic records Bus- 
well was able, as the pupil read, to intercept fifty 
times per second the beam of light which he was 
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photographing. Thus he secured a record from 
which he could find the time consumed in fixation 
pauses, inter-fixation movements, and regressive 
movements, as well as in the sweep from the end of 
one line to the beginning of the next. The accuracy 
of the return sweep, as well as the number of regres- 
sive movements necessary, could also be determined 
from the record. Table LI shows growth in the 
fundamental habits pertaining to eye-movements.! 
It will be seen that there is rather rapid growth dur- 
ing the first few grades in all three eye-movement 
habits. 


Taste LI. Percentace or INcREASE IN GROWTH OF 
TurREeE Eyve-MovemMent Hasits — SILENT READING 


ScHoou GRADE 
Eyr-MovemMENT 


ABIT 


IB |IA | IT |IW}/IV| V | VI|VII} F | So| J \ Se} Col 


Average number 
fixations per 


line . . . .|0 | 17} 42} 52) 60) 63) 60! 63/ 61) 69] 70, 66) 68 
Average duration 
of fixation . .| 0 | 35] 45) 52/ 59} 62) 65) 64] 63) 63) 66) 63} 62 


Average number 
regressive 
movements  . | 0 | 22) 55} 65] 73) 75) 71) 71} 80} 86} 86) 86) 90 


A study of eye-movements is valuable because 
these movements portray comprehension conditions. 
Poor habits of eye-movement in reading are prob- 
ably a result of the same type of training or lack of 


1 Buswell, G. T. Op. cit., p. 55. 
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training as that which accounts for poor ability in 
the various phases of comprehension. Lack of 
ability to organize material and to anticipate mean- 
ing, and lack of other abilities involved in thought 
getting are in all probability highly correlated with 
a lack of proper motor habits. These motor habits 
must not be conceived of as something developing 
apart from psychological processes. They are in- 
tricately connected with training in interpretation, 
perception, and the like. This means that the same 
type of training needed to develop proper motor 
habits in reading also develops good mental habits. 

Fluency and accuracy of perceptions and rate of reading. 
A large amount of experimental work has been done 
on the span of perception in both oral and silent read- 
ing. It has been found that some individuals recog- 
nize a given unit more quickly than others. Rate of 
perception, as measured by the duration of pauses ; 
span of perception, as measured by the distance be- 
tween pauses; and accuracy of perception, as meas- 
ured by regressive movements — all enter into rate 
of reading. The part each plays, however, is largely 
determined by comprehension factors. The diffi- 
culty of the passage being read, word knowledge, 
familiarity of materials, size of type, purpose of read- 
ing, and other factors determine the fluency and 
accuracy of eye-movements. 

Attitude and mental set and rate of reading. The 
purpose for which material is being read, either orally 
or silently, will determine to a large degree the rate 
of reading. If one reads for the purpose of answering 
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questions, he assumes quite a different attitude from 
that assumed when he reads a short story with no 
problem in mind. The method of attack and the 
entire mental set assumed will be determined largely 
by the purpose in view. C. T. Gray! made photo- 
graphs of eye-movements when materials were being 
read for different purposes. His results showed 
clearly that reading for different purposes results 
in differences in rate. 


Taste LIT. C. T. Gray’s Eyve-Movement Recorp oF 
ONE SuBsEcT SHOWING VARIATIONS ACCORDING TO PURPOSE 
ror WuicH THE Marrer Was Reap 2 


pie ; bbe. —. Proce 
AVERAGE my Va ( nswer- acs nswers (Repro- 
deratand)| fond. | Hon | duction) 
No. of Pauses per Line . . . 8.1 9.6 11.0 8.7 
Length of Pauses . . . 13:3 13.9 14.0 14.6 
No. of Regressive Mie crneniss 1.8 2.4 B8 1.8 


Notre. The table is to be read as follows: The average number 
of fixation pauses per line in reading prose (simply to understand) is 
8.1. 


There are many purposes for which persons read. 
Teachers have in the past made the mistake of not 
having pupils read materials for different purposes. 


‘Gray, C. T. “Types of Reading Ability as Exhibited through 
Tests and Laboratory Experiments,’’ Supplementary Educational 
Monographs, No. 5. 1917. 

? Adapted from O’Brien, J. A. Silent Reading, p. 61. 1921. 
Used by permission of The Macmillan Company and University of 
Chicago, Department of Education. 
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Each purpose should have special emphasis and the 
work of the reading period should be so arranged 
that pupils in the grade get training at some time 
in all forms of reading. This especially applies to 
silent reading, but the problem is also important in 
the primary grades, where often the emphasis is 
largely on oral reading. 

Because attitude and mental set determine to a 
large extent achievement in comprehension and rate 
in reading, these two factors deserve special con- 
sideration in the upper grades where departmental 
teaching is often done. In these grades reading is 
too frequently considered only in relation to litera- 
ture. Generally, teachers of the other subjects are 
not acquainted with the scientific findings in fields 
outside their own. They assume that because pupils 
make a good score on an intelligence test or on a 
standardized reading test they should do successful 
work in some particular subject. Often this is not 
the case. Pupils frequently fail in the school sub- 
jects because they have not learned how to read the 
materials. Studies have shown that there are certain 
words peculiar to each school subject. A large num- 
ber of new hard words will decidedly influence the 
pupil’s attitude toward that subject unfavorably. 
By aiding him in word study the teacher may be of 
help in creating a favorable attitude. 

Interest and motivation and reading rate. Interest 
is not a mysterious force possessed by some indi- 
viduals and not by others. Most persons are inter- 
ested in something. The trouble with many school 
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children lies in their having developed only a few 
interests upon which the work of the school can be 
based. If children do not, when they come to school, 
possess interesting experiences upon which reading 
may be based, it is necessary that such experiences 
be given. Sometimes, because of poor teaching 
methods, pupils reach the upper grades with a dis- 
taste for reading. The teacher cannot sit idly by 
and wait for this condition to pass. Factors making 
for lack of interest must be removed and situations 
possessing qualities that do interest must be substi- 
tuted. Removal of the cause of lack of interest is 
frequently one of the best ways of motivating school 
work. Interest is a result of learning. By manipu- 
lating school situations in the light of the condi- 
tions of the learner, interest may be developed just 
as any habit of thought or skill is developed. 

Gates! notes the following methods of motivating 
remedial instruction in reading, and since they apply 
equally well to rate in reading they are listed here. 


Make improvement possible. 

Adjust material to pupil’s ability. 

Select attractive content and exercises. 

Measure and display improvement. 

Enlist the competitive impulse. 

Detect the pupil’s particular errors and suc- 
cesses. 

Choose time and method of beginning 
remedial work. 


C2 Sea a 


my 


1Gates, A. I. The Improvement of Reading, pp. 31-36. 1927. 
By permission of the Macmillan Company, publishers. 
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8. Be optimistic and encouraging. 
9. Distribute practice so as to avoid fatigue 
and boredom. 
10. Provide a variety of materials and exercises. 


Other factors influencing rate in reading. There 
are other factors which affect rate in reading. The 
mechanical make-up of the printed page, including 
the size of the type, the amount of material on the 
page, the kind of paper used, and the various other 
things which give cues— thus making it possible 
for the reader to size up the reading situation — all 
influence reading rate. Intelligence also is an im- 
portant factor in reading rate. The writers have 
found coefficients of correlation ranging from .34 to 
.74 between rate and intelligence, when rate was 
measured by the Monroe Silent Reading Test and 
intelligence was measured by the National Intelli- 
gence Test. At present we do not know how all 
the various factors which are developed by training 
and which make a rapid reading rate possible corre- 
late with intelligence. 


QUESTIONS AND EXERCISES 


1. Why does oral reading not play so important a part 
in modern life as formerly ? 

2. Plot graphs showing growth in reading habits as 
determined by decrease in number of fixations per line as 
shown in Table XLVII. 

3. How does the primary purpose in silent reading 
differ from that in oral reading? 


329 


PSYCHOLOGY OF ELEMENTARY SCHOOL SUBJECTS 


4. Amplify the statement ‘thought is brought to the 
printed page by the reader.” 

5. Visit a first-grade class and note any effort made to 
prepare the children for reading. 

6. If possible, observe during several days a child just 
learning to talk. Note any increase found in vocabulary. 

7. What is meant by the term “fixation pause’’? 
“Regressive movements”? “Span of recognition’’? 
“Rate of recognition”’? ‘‘Eye-voice span’’? 

8. Illustrate the meaning of ‘mental set.”’ 

9. List all methods you have known teachers to use in 
motivating reading. Rank these in order of desirability. 

10. How does the problem of motivation in the first 
grade differ from that in the sixth? List the methods of 
motivation used by the teachers in the classes in reading 
which you have observed in the elementary grades. 
Which methods do you consider superior? Are the same 
methods used in motivating the work in both rate and 
comprehension ? 

11. Illustrate the importance of the teacher in motiva- 
tion. Illustrate the importance of the social situation in 
motivation. 

12. List all the factors which you think influence com- 
prehension. 

13. Look up a reference dealing with scientific studies 
of reading and list the six persons you think have con- 
tributed most to our knowledge of the reading process. 
(Gray, W. S., “Summary of Investigations Relating to 
Reading,”’ is a good reference.) 

14. List all the factors which you think are important 
in influencing the rate of reading. 

15. Secure rate and comprehension scores for reading 
and study the relation between them. Do the rapid 
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readers have the highest comprehension scores? Do you 
find wide differences in ability within the grade? 


10. 
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MEASUREMENT IN READING 


The measurement movement in education has long 
since passed the trial stage. Only those who hold 
that teaching must always remain a hit or miss affair 
or those who have some pet theories which they are 
afraid to submit to searching scientific scrutiny con- 
tinue to oppose the movement. There are perhaps 
a few others who by habit are opposed to any new 
ideas concerning teaching because a new idea inter- 
feres with their complacent adjustment to life and 
any attempt to arouse them from their lethargy is 
resented. 

Reading tests are by no means perfect and their 
makers would be the last to claim perfection for them. 
Overzealous and untrained individuals have been 
responsible for most of the misuses made of tests. 
We have reached the point in the progress of teaching 
where we do not ask whether objective studies of 
reading shall be made but whether the best tools and 
methods of work are available for making them. We 
must continue to make use of the best materials avail- 
able until better are devised. By taking a construc- 
tively critical attitude we may eventually discover 
just what specific habits enter into the various read- 
ing responses and how these may best be measured. 
Even after these discoveries are made, there will still 
remain the difficult problem of interpretation. Too 
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often, at present, persons who have had no training 
are attempting to interpret results of measurements 
of an intricate psychological nature. There is little 
wonder that the results of measurement are of small 
value, for their values are determined in a large meas- 
ure by the ability and training of the person who 
attempts to interpret them and outline a reading pro- 
gram according to their implications. 

In this book the purpose of the discussions dealing 
with individual differences and measurements is to 
acquaint the student with the field. Those who de- 
sire to make use of the work of the psychologist should 
take additional training in child and educational 
psychology as well as in tests and measurements. 

Types of tests. Two types of tests may be used 
in the teaching of reading: informal tests, devised 
by the teacher for some specific purpose, and stand- 
ardized tests. Both types are of value. The type 
used should depend upon the purpose which the 
teacher has in mind. Since standardized tests have 
been developed in most instances for the purpose 
of measuring progress in rate or comprehension, or 
in both, they cannot be used so well as informal tests 
for the study of some specific factor in reading. 

Informal tests. Informal tests differ from stand- 
ardized in that they are constructed by the teacher 
for the purpose of studying the effect of the use of 
certain materials or to determine whether pupils 
possess specific abilities which are necessary for skill 
in reading. Informal tests are especially useful in 
diagnosing pupil difficulties. Standardized tests 
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have definite norms which have been secured by giv- 
ing the tests to many children. 

Uses of standardized tests. Standardized tests are 
used primarily for three purposes: (1) survey, 
(2) diagnostic, and (3) instructional. 

When it is desired to compare children in one 
school system with those in another in regard to read- 
ing ability or children in one section of a grade with 
those of another of the same grade in one building 
or in different buildings in the same system, stand- 
ardized tests are used. Thus, if a county supervisor 
desires to compare the pupils in one school with those 
in another, she should use standardized tests. If 
she wishes to compare the efficiency of one-room 
schools with the efficiency of larger, standardized 
tests furnish the best means of securing a comparison. 

Until recently, standardized tests furnished about. 
the only way of making accurate diagnosis. With 
the spread of information concerning methods of 
constructing objective tests informal ones have be- 
come equally important. Several of the more widely 
used tests are of great value in locating pupil diffi- 
culties. The Gray Oral Reading Test, the Monroe 
Standardized Silent Reading Test, the Thorndike- 
McCall Reading Scale, the Gates Reading Tests, 
and the reading tests in the Stanford Achievement 
Test are of especial value. Since the question of 
diagnosis will be treated at some length in a later 
paragraph, no further discussion will be given here. 
The instructional value of tests is as follows: they 
may be used (1) for the purpose of motivation and 
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(2) to measure reading progress. When they are 
used in this way, it is best to have a definite testing 
schedule for the whole school supplemented by ad- 
ditional testing by the teachers. Tests may, of 
course, be given at any time during the year. The 
writers have found that, in a testing schedule for a 
school system, tests should be administered three 
times during the year. When this number of meas- 
urements is taken, probably the first, the middle, and 
the end of the year are the most appropriate times 
for taking them. A test at the beginning of the 
year furnishes data concerning all the pupils enter- 
ing the school system for the first time and gives the 
teacher an idea of their preparation for the work of 
the grade. Furthermore, if test records are kept 
from year to year, the teacher will know which pupils 
have gained or lost during the summer months. This 
is important in that it frequently shows the teacher 
whether the children are living in a favorable or un- 
favorable reading environment. Tests made at the 
middle and the end of the year indicate the progress 
made during definite intervals. They aid the teacher 
in taking an inventory of the results of teaching. If 
kept over a period of time, the results of standardized 
tests present a permanent record of the pupil’s read- 
ing growth. In planning a testing program of the 
nature discussed here, it is necessary to select a test 
which has a number of equivalent forms avail- 
able. For purposes of measuring comprehension, the 
Thorndike-McCall, which has ten forms, is one of 
the best. 
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Table LIII shows the records of a number of pupils 
who were given the Monroe Standardized Silent 
Reading Test during the month of February for a 
number of succeeding years. The records are in 
terms of per cent of norm. 


TasLe LIII. Suowine tHe Recorps Mapr By TEN CHIL- 
DREN ON THE Monroe SILent Reaping Test WHEN TESTED 
AT INTERVALS OF ONE YEAR * 


1.Q. STan- 
PoupiL ef toe 3RD 47H 5TH 6TH 7TH 8TH 
SImon 
A 113 111 120 126 142 121 146 
B 138 133 139 142 140 133 131 
Cc 121 129 100 102 on 132 140 
D 90 79 92 85 81 92 81 
E 84 100 109 97 88 94 92 
F 128 107 121 106 110 99 92 
G 108 116 124 105 108 114 125 
H 82 79 85 88 87 83 82 
I 88 96 104 94 94 Oe O3 
J 100 88 104 109 101 100 95 


*The scores in the table were secured by dividing each pupil’s 
score at any testing by the norm for that grade. This was done so: 
that the work from grade to grade might be more readily compared. 
A score of 100 in the table would represent achievement equal to. 
the norm, 


An examination of Table LIII will reveal several 
interesting situations. For example, Pupil C, with 
an I.Q. of 121, in the third grade reads well accord- 
ing to the test score. In the two succeeding grades 
he barely makes scores equal to the norms of those 
grades, while in the sixth grade he is considerably 
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below norm. In the next two years he scores far 
above the norm. Pupil F appears not to have done 
the quality of work which might have been expected. 
It will be noticed that some pupils are fairly con- 
stant in their achievement from year to year while 
others are very irregular. The table shows the im- 
portance of keeping objective records of pupils from 
year to year. 


Taste LIV. Ssowrnc Grape Scores BEFORE AND AFTER 
SUMMER VACATION (STANFORD ACHIEVEMENT TEST) 


AGEs IN JUNE AGEs IN SEPTEMBER 
PuPIL Test Test 
1* 2 3 1 2 3 
1 10 8.9 6.6 8.5 6.6 6.7 
2 8.1 9 6.7 6.8 7.6 6.1 
3 6.2 1.3 6.3 6.3 Call 6.6 
4 8.5 C2 eZ 8. 8. 7.4 
5 6.4 4.9 4.6 6.7 5.4 5:3 
6 8.8 4.8 5.4 5.8 4.9 6.2 
7 OZ 6. 5.9 5.8 5.5 bed 
8 Meo 7.5 6.6 8.2 8.2 1s 
9 6.2 5.0 5.8 6. 4.7 oul 
10 6 4.4 5. 5.2 4.1 4.7 


*Test 1, paragraph meaning; Test 2, sentence meaning; Test 3, 
word meaning. 


In Table LIV are shown grade scores for ten pupils 
before and after summer vacation. In general, it 
will be noticed that these pupils lost during the sum- 
mer vacation. There are exceptions to this, how- 
ever. Notice that Pupil 5 gained in all three phases 
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of reading ability. This pupil came back to school 
in better condition, so far as reading is concerned, 
after a vacation of three months. There is some 
reason for this improvement. A knowledge of the 
factors making for loss or gain during vacation is of 
value. 

A knowledge on the part of the pupils that records 
of their progress are being kept secures their interest 
in improvement. Records from standardized tests 
when presented to children in the proper way stimu- 
late them to improvement and show definitely 
whether they have improved. A number of devices 
may be used in presenting scores to pupils. The 
writers have used the type of chart shown in Figure 
6, page 152. The advantage of using it is that pupils 
are able to interpret their standing in the class and 
their standing with respect to grade norms. 

The classification of pupils by means of standardized 
reading tests. Thanks to the laboratory experi- 
ments of the psychologist, teaching is fast becoming 
one of the technical professions. It is now recog- 
nized that children with like abilities can most profit- 
ably be taught together. Since ability in reading 
is highly correlated with achievement in the con- 
tent subjects, it follows that, not only for purposes 
of reading instruction but for instruction in the other 
subjects as well, it is desirable in classifying pupils 
to consider ability in reading. In the classification 
of pupils no one knows just what weight should be 
given to measurements of intelligence and measure- 
ments of achievement in reading. If measurements 
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are available, probably both should be considered in 

the classification, depending on the purpose for which 

it is made. Table LV shows mean reading scores 

by quartiles for the several grades in a small school 

where the pupils were poorly classified. 

Taste LY. Snowing Mean Scores Mane spy EacH QUAR- 
TILE Group WHEN SEVERAL GRADES WERE DIVIDED ON 
THE Basis or Mentau Asitity (STANFORD-BINET) AND 


GIVEN THE Kansas Sivent Reapinc Trst (QI Is THE 
* BEST FOURTH) ! 


GRADE Ql Q2 Q3 Q4 
Vi ae ae 28.3 23.8 ose 14.2 
Vil eS Sere PALE! 19.2 18. 15.9 
Vien a 233 19. 19. 12.8 
Nie eee ideo 14, 10.1 9.8 


The table reveals an interesting situation. The 
better half of each grade is in three cases superior to 
the poorer half of the grade above. In most cases 
a higher quartile in a lower grade surpasses the next 
lower quartile in the grade immediately above. As 
far as these reading scores are reliable the pupils in 
the fourth quartile would be better classified if placed 
in one group than if left in the grades in which they 
now are. The table shows that when a grade is di- 
vided on the basis of intelligence, the reading scores 
of the poorer groups are similar to scores made ‘by 
pupils in lower grades and indicates that they may 
be classified accordingly. 


‘Garrison, S. C. ‘Variation within the Grades,” George Pea- 
body College, Contributions to Education, No. 8, p. 20. 1922. 
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Provisions for individual differences. The recogni- 
tion of the differences existing between pupils of the 
same age and grade is a result of the trend of modern 
psychology to attack the problems of the school and 
to apply its findings to schoolroom procedure. That 
pupils of the same age and grade may differ enor- 
mously is now universally recognized and one of the 
major tasks of the modern teacher is to find means 
for making provision for differences in reading ability. 
The causes for differences in reading ability may be 
attributed to: (1) differences in general mental 
ability, (2) differences due to training, (8) differ- 
ences due to some special defect, as poor vision. 
Theisen! studied by means of a questionnaire the pro- 
visions made for individual differences in a large 
number of school systems. His findings are listed in 
Table LVI. His material shows that teachers are 
using many means of meeting the problems pre- 
sented by the pupils’ wide differences in reading 
ability. Many of the methods employed will prob- 
ably be discarded in the light of the psychological re- 
search made by Gray, Gates, and others as a more 
definite technique is developed. 

The first step to take in making provision for in- 
dividual differences is to examine the classification 
of pupils. Frequently by reclassification many of 
the large inequalities found in the grades may be re- 
moved. In case there are several sections of the 


1Theisen, W. W. ‘Provisions for Individual Differences in 
Teaching Reading,” Journal of Educational Research, Vol. II, pp. 
260-271. 1920. 
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Taste LVI. ProvistonS FoR INDIVIDUAL DIFFERENCES 
IN THE TEACHING OF READING 


Per Cent ReportTING THE USE OF 
EacH PROVISION 
PROVISIONS 
Pri- Inter- | Gram- | Super- All 
mary |mediate| mar visors 
(A) Testing of individual abil- 
itres 
1. Tests of rate and com- 
prehension 6 | 32 29 | 46 24 
2. Intelligence tests 6 0 0) 0 3 
(B) Grouping of pupils 
1. Pupils arranged in 
small groups by 
ability eats 56 39 14 54 45 
2. Pupils in small groups 
not by ability. . . 3 7 14 8 6 
(C) Gradation of materials read 
1. Graded to fit individ- 
Walea Oility ae 42 32 7 46 34 
2. Selected by pupil's 
own choosing . .| 10 20 21 23 16 


8. Portions in oral read- 
ing or dramatization 
assigned according 
to individual ability} 8 € 14 15 9 
(D) Variations in amount of 
reading practice 
1. Voluntary reading in 


free periods . . .| 40 22 21 23 29 
2. Home reading . . .| 27 44 29 23 32 
3. Additional periods. .| 15 5 7 23 ll 


Nore. Percentages are computed on the basis of returns from 
118 teachers and supervisors distributed as follows: Primary, grades 
I and II, 48; intermediate, grades III, IV, and V, 41; grammar 
grades, VI, VII, VIII, 14; supervisors, 13, ungraded, 5; not speci- 
fied, 1. Geographically they represent 13 states. 
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Taste LVI. Provistons ror InprvipuaL DIFFERENCES 
IN THE TEACHING OF REaprNna (Continued) 


Per Crenr Reportine tHE Use or 
Eacu PRovIsION 


PROVISIONS 


Pri- | Inter- | Gram- | Super- All 
mary |mediate| mar | visors 


(D) Variations in amount of 
reading practice (Cont'd) 

4. Poorer called on more 
frequently in oral 


recitation . . . 0 0 oy 8 3 

5. Rapid cover more in 
silent reading . . 4 if 7 0 5 

(E) Personal attention to indi- 

viduals 

1. Special help for spe- 
cific defects . . .| 46 44 43 46 44 

2. Use of better pupils to 
help poorer . . 38 20 14 23 26 
3. Homehelp . . 4 2 21 0 5 


(F) Adaptation to and develop- 
ment of individual inter- 
ests 

1. Materials chosen for 
individual interests 8 22 29 Bil 18 

2. Individual choice of 
OEMS 5c 4 2 7 8 4 

3. Best read for yropitae 
tion to poorer 

(G) Specific forms and phases 
of instruction 

1. Centering attention 


i) 
On 
=) 
i=) 
w 


upon thought 
a. Silent reading . .| 65 83 Zl Ca 65 
b. Use of thought 
questions . . .| 27 51 43 15 36 


c. Illustrate material 
read by drawings 6 7 0 0 5 
d. Thought drills . . 3 Di 21 8 14 
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Taste LVI. Provisions ror INDIVIDUAL DIFFERENCES 
IN THE TEACHING oF READING (Continued) 


Per Cent ReEporTING THE USE OF 
Eacu Provision 
PROVISIONS 


Pri- Inter- | Gram- | Super- All 
mary |mediate} mar visors 


(G) Specific forms and phases 
of instruction (Cont’d) 

2. Problem assignment . 

Ss IMiGuO 5 6 a ol) & 

4. Dramatization for cer- 

tain pupils not in- 


2 0 
54 36 2 


cluded under C-3 . 3 10 a 15 a 
5. Word and phonic drills | 35 39 29 54 41 
6.) Pbrase,drills—" aa cio 29 7 31 23 
7. Speed drills . 0 17 29 23 14 


same grade taught by different teachers a thorough 
study of the ability of the pupils and an accurate re- 
classification will obviate the necessity for provision 
being made by a teacher for the children of widely 
different degrees of reading abilities as children of 
like abilities may be classified together. How- 
ever, this does not eliminate the great range of in- 
terests and environmental influences. 

The individual teacher may make further divi- 
sions of her group after the children in the school as a 
whole have been reclassified. This will still further 
simplify the problem of provision for differences. 
Usually, the pupils in a grade may be classified into 
about three groups: (1) those who have a high 
reading rate and poor comprehension; (2) those 
who have good comprehension ability but a poor 
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reading rate; and (8) those who are poor in both. 
In all these groups there will frequently be found 
pupils who do not fit into the work of the group. 
Special provision must be made for them. There 
are certain types of reading activities, however, in 
which even the best and poorest pupils of the class 
may participate profitably. For this reason any 
kind of classification should be flexible. There are 
numerous ways of providing for individual differ- 
ences after the pupils have been grouped according 
to ability. Some of the methods employed are as 
follows: 


1. Provide material suitable for the group. Too often 
teachers feel that material must be of a certain grade level. 
It is well toremember that the best educational procedure 
starts from the child and not from the materials. 

2. Provide a classroom library to which the members 
of each group may have access at stated times. 

3. Encourage children with the same interests and 
equal abilities to work on the same problems. 

4. In the more formal assignments, provide a minimal 
assignment and suggest other work which may be done. 


No set rule may be followed in dealing with chil- 
dren. Methods that succeed with some will fail with 
others. The teacher should determine by means of 
standardized and informal tests the needs of the 
various pupils with respect to skills and interests 
and plan a definite program. 

Diagnostic and remedial measures in reading. The 
material treated under this topic is closely related 
to that of the one immediately preceding. Diag- 
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nosis in reading is concerned with the specific causes 
underlying a pupil’s failure to profit by reading in- 
struction as children of a similar age generally do. 
The importance of the teacher as a diagnostician has 
been recognized by a number of writers. McCall! 
lists the following prerequisites to success as a diag- 
nostician : 


(1) A knowledge of the usual causes of usual defects in 
the various abilities developed by the school. (2) Eyes to 
see and training or experience to interpret subtle behavior 
as evidence of the operation of known causes. (3) A 
technique which will bring otherwise invisible hints to 
the surface. (4) A knowledge of what remedial measures 
to prescribe for a given diagnosis. 


In a survey of the literature dealing with the causes 
of failure in reading, Gray ? found those listed below 
“‘of greatest value in pointing out specific causes of 
failure in reading”’ : 


Inferior learning capacity 
Congenital word blindness 
Poor auditory memory 
Defective vision 

A narrow span of recognition 
Ineffective eye-movements 
Inadequate training in phonics 


BO ee Cee a 


1 McCall, W. A. How to Measure in Education, pp. 109-111. 
1922. By permission of The Macmillan Company, publishers. 

*Gray, W. 8S. “Remedial Cases in Reading: Their Diagnosis 
and Treatment,’ Supplementary Educational Monographs, No. 22, 
pp. 12-21. University of Chicago, Department of Education. June, 
1922. 
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8. Inadequate attention to the content 

9. An inadequate speaking vocabulary 

10. A small meaning vocabulary 

11. Speech defects 

12. Lack of interest 

13. Guessing versus accurate recognition 

14. Timidity 

Gray,' after examining the literature on diagnosis 

and making several studies, decided to organize his 
investigations around three major steps: (1) A 
thorough study was made of the child’s history. 
School records, teachers, and parents were consulted 
and an attempt was made to locate any difficulties. 
(2) Standardized tests were administered and a 
thorough analysis made of the results in an attempt 
to locate the particular phases of reading in which the 
child was weak. Intelligence tests also were given 
in order to try to find a measure of the child’s learn- 
ing ability. (8) If the causes of reading deficiencies 
were not yet located, a more detailed study was made 
by observing the child in the classroom, securing lists 
of his errors, comparing him with other children, and 
giving him informal tests. If possible causes can be 
reduced to a comparatively small number for a pupil, 
it is not so difficult to construct from reading ma- 
terial, or adapt from standardized tests, types of 
tests that will determine whether the child has a 
particular type of difficulty. 

After the causes for reading difficulties have been 
located, the application of remedial measures be- 
1 Op. cit., p. 24. 
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comes the important problem. The remedial work 
will of course depend upon the types of difficulties 
found. In case the pupil is deficient mentally it 
may be that no better reading results should be ex- 
pected. The chief task here is to see that the child 
has material from which he is able to profit. Gray? 
makes the following specific suggestions based on the 
study of a large number of cases : 


(1) Individual instruction is preferable. 

(2) The confidence and coéperation of the pupil must 
be secured. 

(3) Keen interest must be aroused in reading through 
the use of material directly related to the pupil’s interest. 

(4) The first selections must be simple enough to 
enable the pupil to read with a fair degree of success. 

(5) Specific problems should be assigned to direct his 
attention to the important points. 

(6) These problems should increase in difficulty as his 
power of interpretation develops. 

(7) The problems which are assigned must vary in 
order to include all important phases of interpretation. 

(8) In connection with training in interpretation, he 
must be given exercises to promote rapid and accurate 
recognition of individual words and words in groups. 

(9) Drill exercises to increase his span of recognition 
and to establish regular eye-movements should also be 
given. 

(10) Exercises must be included to assist the pupil in 
reading rapidly as well as thoughtfully. 

(11) As soon as the pupil has made some progress in 
accurate interpretation and in the mechanics of reading, 


1 Op. cit., p. 186. 
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he should be assigned types of exercises which require 
independent thinking. 

(12) He should also be encouraged to read as much as 
possible outside of class in order to secure a large amount 
of practice in reading which is necessary in establishing 
fluent habits. 

(13) Remedial instruction should not be discontinued 
until pupils have substituted good habits for poor ones in 
all phases of reading and can read content subjects rapidly, 
intelligently, and independently. 


QUESTIONS AND EXERCISES 


1. Construct an informal test for some phase of reading. 

2. Secure a number of reading tests and study them to 
determine just what phase of reading ability each test is 
supposed to measure. 

3. Plot reading growth curves for Pupils A and E, Table 
LI. 

4. In Table LIV locate the pupils who lost during the 
summer vacation. Can you offer any reasons why some 
pupils gained while others lost ? 

5. Draw graphs for the reading scores given in Table 
VIII, page 61, similar to the graph given in Figure 7, 
page 177. 

6. Check the provisions made for individual differences in 
a certain grade with Theisen’s findings given in Table LVI. 

7. What reading disabilities do you find in the grade? 

8. If the Thorndike-McCall Reading Scale is available, 
administer it to a class of children and score the papers. Is 
the class an average one inachievement? Do you find pupils 
who make a score equal to the norm for the grade above? 

9. Of what value is it for a teacher to know how her 
pupils score on a standardized test? 
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CHAPTER XVI 


THE PSYCHOLOGY OF SPELLING 


Until comparatively recent years spelling and read- 
ing were very closely related in the school curricu- 
lum. Many of the reading books prepared for the 
use of children in the elementary grades also had lists 
of words based on the reading lessons. The spelling 
lesson and reading lesson were frequently assigned 
at the same time. The spelling recitation in most 
cases was merely a part of the reading period espe- 
cially devoted to spelling. Generally, the teacher 
“heard” the spelling lesson and then she ‘‘heard”’ 
the reading lesson. Naturally, since the two were 
so closely related, the spelling words were drawn from 
the words in the reading lesson. In fact, the chief 
value of spelling seems to have beén considered as 
an aid to reading. ‘The new words occurring in the 
reading material were arranged in lists for the spell- 
ing lesson. Probably this was a natural result of 
the method used in teaching reading. The pupils 
learned the alphabet and spelled the new words. It 
is needless to say that much of the material in the 
early readers was in no way related to the experi- 
ences of the child. 

Spelling was also taught from long lists of words 
selected from the dictionary, or the dictionary was 
itself used as a textbook. Words were not selected 
because the child needed them, but various artificial 
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classifications were made. During this educational 
period two aims seem to have been paramount. 
First, words were studied for the purpose of aiding 
the student in reading and, second, spelling was 
taught as a means of formal discipline. The formal 
discipline aim, however, was a later development 
and grew out of the movement which partially di- 
vorced reading and spelling through the use of sepa- 
rate texts. Spelling as we know it today is an 
outgrowth of the child study and the experimental 
psychology movements of a generation ago. These 
studies, which led to a knowledge of how words 
acquire meaning, how the child acquires new words, 
how words are perceived, as well as to a better 
understanding of the reading process, also led to a 
new concept of the relation of the individual to so- 
ciety. Once the relation of spelling to its practical 
use by the individual was comprehended, new aims 
were inevitable. ° 

Present-day aims of the teaching of spelling. In con- 
nection with the aims of the teaching of spelling, we 
should state what the function to be developed is. 
It may be stated as the ability to use the correct 
letters in their proper sequence within words. The 
first and most important aim of the teaching of 
spelling is to develop within the child the ability to 
spell a word whenever he needs it. The need for the 
ability to spell is nearly always, if not always, one 
connected with written expression. The aim, then, 
might be stated as the ability to spell a word auto- 
matically when the individual is giving attention 
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to the content of the material being written. This 
aim provides for the development of an ability which 
allows the individual to record his language reactions. 

A second aim the teacher of spelling should strive 
for constantly is that of a spelling consciousness on 
the part of the pupil. In this subject, as in others, 
the development of a right attitude is of great 
importance. In developing a spelling consciousness 
the pupil must be made to realize his spelling defects 
and an incentive should be given to overcome them. 
Probably the most powerful motive for correct spell- 
ing is the social one. Few students early realize the 
attitude of society toward misspellings. 

In most cases this aim can be realized if the pupil 
is able to understand that spelling defects are the 
result of careless habits formed early in life and not 
the result of a spelling disability. Attitudes toward 
spelling are formed early. A child gets the impres- 
sion that he is naturally either a good speller or a 
poor one. If he is a poor one, he thinks nothing can 
be done about it. The pupil can be made to feel 
that there is a cause for his poor habits which he can 
remove, and the teacher can be of service in helping 
him find it. Once the pupil recognizes the cause 
of his poor spelling, it is possible so to motivate him 
as to produce marked improvement. One way of 
doing this is to have pupils keep lists of misspelled 
words and classify the errors for themselves. If a 
pupil has poor habits of observation, a knowledge of 
this weakness and a recognition of the importance 
of accuracy in observation, together with a little en- 
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couragement, will frequently influence him to remedy 
the defect and build up desirable spelling habits. 

A third aim in the teaching of spelling is to give 
study techniques which will ultimately make the 
child independent and successful in his growth in 
spelling ability. 

Economy in word lists. For the sake of economy in 
learning, it is important to know what words the 
children in each grade need to know. Fortunately, 
spelling is a subject which lends itself to scientific 
study. Horn, Tidyman, Thorndike, Jones, Wash- 
burne, and others have derived lists of words from 
careful investigations. The growth of the child in 
the use of language demands that two points of view 
be kept in mind. First, what words does the pupil 
need now to aid him in his thought processes as 
expressed in written work? Second, what words 
will he need as an adult? These two questions can- 
not be answered in a final way but they can be 
answered in terms of the average. The investigators 
mentioned above have derived word lists based on 
one of the following: (1) the children’s compositions, 
(2) the correspondence of adults, or (3) words occur- 
ring in the reading vocabulary and in school work. 
Washburne! has attempted to construct a spelling 
vocabulary using words selected by other investi- 
gators. The ideal list, he thinks, should include 
words taken from correspondence of both children 
and adults. Table LVII shows the author, date, 

1 Washburne,C.W. ‘A Spelling Curriculum Based on Research,’’ 
The Elementary School Journal, Vol. XXIII, pp. 751-762. June, 1923. 
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and source of material for the most important earlier 
studies. The more important recent studies were 
made by Thorndike,! Horn,? and Tidyman.? 


TaBLE LVII. Consprecrus or VocABULARY STUDIES 4 


AUTHOR Date Source or MatTerRIAL 


Knowles, Rev. J. .| 1914 | Passages from the Bible and Vari- 
ous Authors. 


Eldridge, R. C. . .| 1911) Articles of Sunday Newspapers. 
Ayres, L. P. . . .| 1913 | Personal and Business Letters. 
Jones, W.F. . . .| 1913 | Children’s Compositions. 
Cook, W. A., and 

O’Shea, M. V.__. | 1914 | Family Correspondence. 
Nicholson, Anne’. | 1914 | Selected by Teachers and Super- 


visors from daily lessons. 
New Orleans Public 


School List. . .| 1916 | Children’s School Work. 
Kansas City Public 
School List. . .]| 1916 | Selected from pupils’ misspelled 


words and teachers’ judgment 
of words pupils should know 
how to spell. 


Houser, J.D. . .| 1916] Letters of Farmers. 

Anderson, W. N._ .| 1917 | Written Correspondence of Iowa 
People. 

Horn, E. . . . .| 1918) Correspondence of Bankers to 
Bankers. 


% 

1Thorndike, E. L. Teacher’s Word Book. Teachers College, 
Columbia University. 1921. 

2 Horn, Ernest. ‘‘A Basic Writing Vocabulary,” University of 
Towa Studies in Education, First Series, No. 4. 1926. 

3Tidyman, W. F. ‘A Survey of the Writing Vocabularies of 
Public School Children in Connecticut,” Teachers Leaflet, Bureau of 
Education, No. 15. 1921. 

4 Ashbaugh, E. J. ‘‘The Iowa Spelling Scales,” Journal of Edu- 
cational Research Monographs, No. 3, p. 8. June, 1922. Public 
School Publishing Company. 
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Class lists of words. Many teachers make a prac- 
tice of selecting the spelling words from the written 
work handed in by the students. This is valuable 
as an auxiliary list but it is of doubtful value if it 
displaces lists worked out for children in general. 
In the first place, the practice has a tendency to 
restrict the vocabulary of the pupils in several ways. 
Children who do not know how to spell a word and 
know that they do not know how to spell it will 
likely substitute another for it, thus avoiding the 
word on which study is needed. Again, the teacher 
with limited time and resources is unable to make a 
list which will in any way compare in value to those 
made by the research worker who has facilities for 
extensive investigations. 

The pupil should be required to keep his own list 
of words with which he has difficulty. Words which 
might be considered from the point of view of local 
or individual needs should be added. These con- 
cern local interests and activities only and are not 
included in the general list. There are also words 
which children become interested in because of some 
special occasion. From the point of view of matur- 
ity the word may belong at a higher level but, 
because of the special interest, it might be more 
economically learned upon the special occasion. 
The general word list must be considered as more or 
less a minimum to be learned by children everywhere. 
The individual list is made up of words from the 
general list which present individual difficulties plus 
the local list mentioned above. 
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Presentation of words. The method to be used in 
presenting words is one of the most important 
psychological problems connected with the teaching 
of spelling. The problem resolves itself into: 
How should the word be presented so as to secure 
the most economical learning? Although it is 
desirable for the child to react to the word by atten- 
tive spelling in a variety of situations, there are two 
lines of evidence which indicate that visual presen- 
tation is superior to any other one method. Chil- 
dren of the early school grades, in which a relatively 
large proportion of their spelling vocabulary is 
learned, have as a rule visual imagery predominating. 
Again, it is almost universally agreed that emphasis 
should be placed on written spelling because spelling 
is used primarily in writing. The close relation 
between the visual presentation of the word and its 
spelling when written is apparent. Furthermore, 
the researches dealing with the problem have shown 
that visual presentation is essential to superior 
achievement. 

While it is true that the visual methods should 
receive the major emphasis, other methods should 
not be neglected. Children should have opportuni- 
ties to hear, see, write, and spell orally under atten- 
tive conditions. 

The length of the word plays an important part 
in learning to spell. In view of the great increase 
in difficulty with the increase in the length of words, 
as shown by errors, special attention should be 
given to the perception of words containing many 
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syllables. In order to get a long word clearly before 
students it should be presented as a unit, and by 
syllables and letters. Several workers have found 
slight superiority in the teaching of the syllabicated 
form of a word. This method is probably more 
important for the early grades. 

Another problem concerned with the presentation 
of words has to do with word grouping. What words 
should be presented together? In general, words 
which psychologically go together may with advan- 
tage be taught at the same time. In deciding 
whether words belong together psychologically, a 
test must be made in terms of the experience and 
need of the pupil and not in terms of similarities in 
sound or appearance. Authorities agree that arti- 
ficial groups may be a detriment in learning to spell 
but do not agree as to the methods for teaching 
homonyms. Certainly homonyms should not be 
taught together simply because they are homonyms. 
However, if they are needed and occur together in 
the child’s experience and are suitable for his mental 
age-level, they may be taught in close succession, 
provided one is definitely learned before the other 
is presented. This prevents confusion. 

Tidyman and Johnson report an experiment to 
determine the value of grouping words according to 
common difficulties in spelling. Two lists of words 
of equal difficulty were selected. One group was 
arranged according to similarity of difficulties 
involved while the other group was arranged in 
random order as far as difficulties were concerned. 
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The words of the random order list were taken up in 
a chance order and studied according to the following 
plan :} 


1. The word was written on the blackboard, pro- 
nounced, and used in a sentence or defined. 

2. The word was written in syllables and pronounced 
slowly by syllables. The hard part of the word was 
decided upon and underlined. 

3. The pupils closed their eyes and visualized the word. 

4. The word was spelled aloud by the class and by 
individual pupils. 

5. The word was written several times. 

6. After each word was studied in this way, all the 
words of the lesson were written several times. 


A period of twenty minutes was allowed for each 
lesson and no work was done outside of class. The 
same method of study was used with the list grouped 
according to difficulties except that the words having 
the same difficulties were pointed out. Two tests 
were given, one on Friday of the week in which the . 


Taste LVIII. SsHowrnc Resutts or EXPERIMENT TO 
DETERMINE SUPERIORITY OF GROUPING OR NON-GROUPING 
Meruop (Arrer TIDYMAN AND JOHNSON) 


Non-GrouPING GROUPING % SUPEKIORITY OF 
MertHop MerrHop G. Mrrrop 
Friday Test. . 68.5 81.2 13 
Monday Test . 58.9 69.5 10 


1Tidyman, W. F., and Johnson, Edith. ‘Value of Grouping 
Words according to Similar Difficulties in Spelling,” Journal of Edu- 
cational Research, Vol. X, No. 4. 1924. 
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words were studied and one about three months 
later. The results summarized in Table LVIII 
show great superiority for the method in which 
grouping according to similar difficulties was em- 
ployed. 

Attitude or mental set. Arps! studied the effect of 
forming a general attitude toward a group of words 
as contrasted with forming an individual definite 
attitude toward each of the words in a group. In 
the study, groups of words of approximately the 
same difficulty were used. One group was assigned 
as a unit. The words were studied and recalled 
in a fixed order. The words of the second group 
were assigned, studied, and recalled in random order. 
The method of study used with the first group of 
words built up definite spatial and temporal relations 
between the words of the group. For the second 
group no such relations were possible because the 
words were considered in random order. As one 
» would expect, the method which considered the group 
as a unit was more economical for immediate spell- 
ing. However, after a lapse of time, the second 
method proved far more economical. 

Several explanations of the results may be offered. 
In the first place, pupils learn to spell words in rela- 
tion to position and order in a series, if the words 
are so assigned. In immediate recall, the spatial 
and temporal factors probably help in the recall 


1 Arps, G. F. “Attitude as a Determinant in Spelling Efficiency : 
Immediate and Delayed Recall,” Journal of Educational Psychology, 
Vol. VI, pp. 409-418. 1915. 
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while the words learned in a random order have 
no such helps. These helps are of immediate benefit 
but as soon as the word is taken out of the group or 
placed in another setting they cease to function. On 
the other hand, words learned in random order 
probably are reacted to more directly. Instead of 
temporal and spatial relationships being emphasized, 
the word itself receives more attention. Such fac- 
tors as pronunciation and meaning are stressed. 

Ability and achievement in spelling. At present we 
know very little concerning the relationship which 
exists between ability to learn to spell, based on scores 
made on standardized spelling tests, and mental 
ability as measured by the several intelligence tests. 
Various correlations have been found between the 
two abilities as measured, but these do not tell us 
just what degree of spelling ability is to be expected 
with a certain degree of mental ability. 

Wilson! states that reading and spelling corre- 
late much more closely with general mental ability 
than does arithmetic. Houser” found a correlation 
of .53 between spelling ability and general intelli- 
gence (Binet), .62 between spelling ability and 
meaning, and .39 between meaning vocabularies 
and general intelligence. It would be hard to ex- 
plain why the correlation would be lower between 

1 Wilson, F.T. ‘‘Some Achievements of Pupils of the Same Men- 


tal Ages but Different Intelligence Quotients,” Journal of Educational 
Research, Vol. XIV, pp. 43-53. June, 1926. 

2 Houser, J. D. ‘‘The Relation of Spelling Ability to General 
Intelligence and to Meaning Vocabulary,” The Elementary School 
Journal, Vol. XVI, pp. 190-199. 1915. 
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meaning and intelligence, and one would scarcely 
have expected this. The large correlation between 
spelling ability and meaning is significant and 
emphasizes the close relationship between the two 
abilities. Burt,’ in discussing the backwardness of 
defectives, states, ‘‘In spelling and dictation, the 
defective ranks far below his level for intelligence: 
the difference is greater even than for reading, prob- 
ably greater than for any other subject.” 

The writers have found coefficients of correlation 
between spelling ability, as measured by the Ayres 
Spelling Secale, and mental ability, as measured by 
the Stanford Revision of the Binet-Simon Scale, 
ranging all the way from .39 to .83. The efficiency 
of the teaching, as well as other factors, tends to 
influence the size of the correlations. Of 31 such 
correlations the median one in size is .57 and the 
mean .58. Probably a correlation of approximately 
.55 might be considered typical. The correlations 
between the measurements made in the lower grades 
are higher than between those in upper grades. 
The averages for the grades are given in Table LIX. 
The table shows that the relationship is much closer 
in the early grades. The data are taken from a 
school system, where, at least in theory, spelling is 
taught all the way through the grades but in an 
incidental manner in the upper grades. This latter 
fact undoubtedly has something to do with the de- 
crease in the size of the correlations in those grades. 


1 Burt, Cyril. Mental and Scholastic Tests, pp. 287-296. P. S. 
King and Son, Limited, London. 1922. 
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Taste LIX. Ssowrnc CorRELATION BETWEEN ScoRES 
Mapr on THE AyrRES SPELLING ScALE AND MENTAL 
AcE AS MEASURED BY THE STANFORD Binet-Simon SCALE 


GRADE 


2 3 4 5 6 7 8 9 


Average Correlation .| .73| .68| .62| .64| .58| .52| .43| .39 
Number of Correla- 
CIOUS me es. ee [ues 4); 4 6 5 4 Eyal ena 
Total Number of Cases | 67 | 124 | 127 | 192) 164] 131/170] 54 


The writers have not found relationship quite so 
close between group intelligence test scores and 
spelling scores. Correlations as follows were secured 
between the tests listed in Table LX: 


TaBLeE LX. SHowinG CORRELATIONS BETWEEN SPELLING 
AND INTELLIGENCE TEST SCORES 


GRADE 
TrEstT 

3 4 5 6 
INitIONal eA ts. 6 en a ah em ee eal ROD: 64 51 47 
Cee ALY: Me si a) 149 Tess dias 341 Te 56 
OliseNdvancedarem limes. Cena 49 40 
Number of pupils’... °. 9. 3 7. |) 124 | 127 | 1924 164 

| 


It will be noticed that in general the relationship 

is closer for the lower grades. The Otis Test gave 

slightly lower correlations. This test was adminis- 

tered to the children first and this fact. may account 

for the lower correlations as the writers have other 
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objective evidence that a second testing gives higher 
measures of relationship than a first. 

In Table LXI Gates! presents the results of a 
study in diagnosis and specific instruction as applied 
to a group of children retarded in spelling. The 
large gains in the lower grades are especially sig- 
nificant. 

Taste LXI. Scores in Speniinc Tests IN TERMS OF 


PERCENTAGE OF CorRECT SPELLINGS OF EQUIVALENT 
Lists SELECTED rromM AYRES-BUCKINGHAM SCALE 


GRADE Score Nov. 1|Score Jan. 15| Scorm May 15 Eap ay 
Ill 21 40 55 q Wer 
IV 29 52 69 1.8 
V 42 63 82 2D, 
VI 40 Yi 70 2.0 
VII (6) 61 63 66 0.4 
VIII (6) 59 62 64 0.4 


Nore. (a) Figures in this column are improvements expressed 
in terms of average improvements achieved by American schools 
in general (Ayres norms). Grades III—VI used the special method. 
(b) Grades VII and VIII had little specific instruction in spelling. 


The table shows that, although these children were 
considered retarded in spelling, by means of specific 
instruction an unusual gain was achieved. Grades 
VII and VIII, in which the instruction was of a 
general nature, made little gain. Many children 
are poor spellers because of the type of teaching they 

‘Gates, A. I. “The Psychology of Reading and Spelling,” 


Teachers College, Columbia University, Contributions to Education, 
No. 129, p. 88. 1922. 
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have received and not because of lack of native 
ability. 

Maturity and sex and achievement in spelling. There 
are wide individual differences between any age 
groups whether taken with the sexes together or 
separate. When taken as a whole, however, each 
age group surpasses the preceding group. ‘Tidy- 
man ! states that the increase from 9 to 12 is about 
twice that from 12 to 15. The influence of maturity 
and sex within a grade is shown in Table LXII. 
The percentile scores are shown for ages 11, 12, 13. 
It will be noticed that the girls are superior to the 
boys at every age. Also it will be noticed that the 
younger pupils in the grade tend to do better than 
the older. This probably shows the effect of bright- 
ness since there is a tendency for the bright children 
to be accelerated and the dull retarded. In material 
for the other grades the same general conditions 
are true as shown by data not given here. 

Imagery. At least three forms of imagery are used 
in spelling — visual, auditory, and motor — in addi- 
tion to various combinations of these. As has 
been shown by a number. of studies, individuals 
cannot be classified as to types of images. Starch? 
states that most people have all types of imagery 
which are combined in different degrees for different 
persons. While it is true, as previously stated, that 
children in the early grades are predominantly visual 


1Tidyman, W. F. Op. cit., p. 138. 
2 Starch, Daniel. Haperimenis in Educational Psychology. (Re- 
vised Edition.) The Macmillan Company. 1917. 
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Taste LXII. SHowinc AGE-GRADE-SEX PERCENTILE 
Scores Basep on Coxtumn ‘‘S” oF THE AYRES-BUCKING- 
HAM SPELLING SCALE ! 


Srxru-GrapDE Boys 


AGES 
PERCENTILE 
11 12 13 
High 20. 20. 20. 
90 18.2 Lites A Wie 
80 17.3 16.4 16.4 
70 14.8 13.2 12.8 
60 13.3 Te? 11.6 
50 12.3 11.4 10.5 
40 10.8 10.2 9.8 
30 9.6 9.2 8.4 
20 Tee. 6.8 6.7 
10 4.4 4.1 4.2 
Low 2. 2. 3. 
Number of Pupils 42 209 145 
StxtH-GRADE GIRLS 
AGES 
PERCENTILE 
11 12 13 
High 20. 20. 20 
90 19. 19.8 18.9 
80 17.9 19.5 Nivea 
70 16.7 17.8 15.7 
60 14.8 16.4 14.4 
50 14.3 tS: 13.4 
40 T3e 14.4 11.3 
30 13 12.4 10 
20 10.2 10.8 7.8 
10 7 6. 6.1 
Low 4. De Sys 
Number of Pupils 179 60 Dil 


1Garrison, 8. C., and Ryan, Florence. ‘‘Age-Grade-Sex Per- 
centile Norms for Certain Educational Tests,” Peabody Journal of 
Education, Vol. I. 
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in their imagery, this form is less pronounced in the 
higher grades. 

Since all materials must be presented through the 
senses and individuals are not of pure types, the first 
step in teaching spelling should be the presentation 
of the word so as to employ visual, auditory, speech- 
motor, and hand-motor images. The word should 
be clearly pronounced several times in order that the 
pupil may secure clearness of imagery. He should 
be allowed time to get a mental picture of the word, 
thereby allowing for the use of any preferred type of 
imagery he may have. Speaking and writing the 
word is a process of securing and testing for clear 
imagery. Dividing the word up into syllables is 
also of advantage in getting a clear image of the 
word. Kline‘ found in a study of imagery that, for 
individuals with preferred types of imagery, inter- 
ference with that type in the learning of spelling gave 
poorer results. When the preferred type was used, 
errors were eliminated more rapidly. Interference 
with any type of imagery would probably increase the 
number of errors. This would amount to a failure 
to present words in a way to make use of an indi- 
vidual’s total ability to learn and would indicate 
that it is important to pay especial attention to the 
presentation of words. 

Mead ? used two groups of children to study the 


1 Kline, W. L. ‘‘A Study in the Psychology of Spelling,” Journal 
of Educational Psychology, Vol. III, pp. 381-400. 1912. : 
2Mead, C. D. “Spelling by Visualization vs. Drill Methods,” 
Journal of Educational Psychology, Vol. V, pp. 29-31. 1914. 
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effects of drill as opposed to imagery. He called 
one group the Drill Group and the other the Visual 
Group. In reality the visual group seems to have 
been the Imagery Group in that the words were pre- 
sented in almost all possible ways. The children of 
this group saw the word written, pronounced it, 
copied and spelled it. The drill group on the other 
hand was handled in the following manner: The 
word was dictated to the first child, who pronounced 
and tried to spellit. If he did not succeed, the next 
child tried, and so on until the word was correctly 
spelled. The next word was then taken up. This 
oral drill method was used entirely with this group 
of children. The Visual Group gained more than 
twice as rapidly as the Drill Group but when a re- 
tention test was given one week later the Drill Group 
was found to have made a further gain while the 
Visual Group had made a slight loss. The study 
might be considered as presentation vs. drill and 
shows the importance of emphasizing the entire 
learning process in teaching spelling. It is impor- 
tant in presenting words to use the child’s entire 
ability in imagery, but drill and review must not be 
neglected. 

Memory. Memory processes as used in spelling 
consist in making associations between the letters of 
the word in a forward order and between the letters 
and the sound and meaning of the word. The gen- 
eral principles of learning apply to spelling as to any 
other subject. The letters of the word must be 
associated together in the proper order. Economy 
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in learning demands that if the word is to be spelled 
correctly it be presented in such manner as to secure 
the greatest interest and attention as well as clear 
perception. 

The relation between ability to remember certain 
types of material and spelling is given in terms of 
coefficients of correlation in Table LXIII. 


TaBLeE LXIII. Snowing RELATION BETWEEN CRERTAIN 
Memory Tests AND SPELLING ABILITY ! 


Rote memory for geometrical forms and spelling . . . . .46 
Rote memory for digits and spelling . . ... .. . .89 
Rote memory for words and spelling . . Bp tee eit 
Rote memory for nonsense syllables and spelling: chee ORAS 
Logical memory for prose and spelling . ..... . .d4 


Number of children = 104. 


One hundred and four children in the Peabody 
Demonstration School were given the tests men- 
tioned in the table and the results were correlated 
by the writers with scores from the Ayres Spelling 
Seale. It will be noticed that memory for geo- 
metrical forms gave the highest correlation and 
memory for words lowest. Clear pronunciation 
and attentive repetition under properly motivated 
conditions make for economy in processes involved 
in learning to spell. 

Pronunciation. Another problem dealing with the 
presentation of the word has to do with pronuncia- 

1 Garrison, S.C. ‘Variation in Achievement and Ability within 
the Grades,” George Peabody College for Teachers, Contributions 


to Education, No. 8. 1922. 
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tion. Suzzallo! lists three methods through which 
the child may get the pronunciation of a word: 


(1) He may obtain it by imitation of a sound model, 
through the speech of his teacher, or his fellow students. 
(2) He may obtain it through direct phonetic translation 
of the letters in the word, that is, by means of such con- 
ventional and artificial devices as diacritics, syllabication, 
and phonograms, or through the analogies in form between 
the words he can pronounce and the new word which he 
cannot. (3) He may utilize both the methods just men- 
tioned, adding such additional techniques as are needed 
to get the pronunciation from the dictionary. 


Probably the first is much the most important. 
Teachers need to watch the pronunciation the chil- 
dren have acquired outside the school, since by far 
the largest number of a child’s experiences occur in 
the home, on the playground, and in other situations 
over which the teacher does not have supervision. 
- Gates? found a correlation of approximately .5 be- 
tween the ability to pronounce words and spelling 
ability. It is obvious that it is important for chil- 
dren to have correct sound images of words they are 
to learn to spell. 

Meaning. Unless the teacher has a rather clear 
idea of the nature of the development of children 
she is likely to lose sight of the principle of the 
orderly growth of the individual. Before a child 
can have a need for a word he must have an idea 

1Suzzallo, Henry. The Teaching of Spelling, pp. 58-59. 1913. 


By permission of, and arrangement with, Houghton Mifflin Company. 
2Gates, A. I. Op. cit., p. 40. 
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of its meaning. Frequently, words occur in the 
class list which have little relation to the previous 
experiences of the children. In the lower grades this 
problem is taken care of better than in the upper 
in that the activities of the pupils themselves are 
generally made the basis for selecting spelling words. 
The teacher can never be sure that children know 
the meaning of words until after they have learned 
to use them with insight. The safest thing to do is 
to have all the words used in written and oral work. 
While there is no evidence on the question, pupils 
probably forget more readily the spelling of words 
when the meaning is not clear. Hollingworth } 
found a correlation of .55 between the ability to spell 
and the ability to use words. She says: 


Knowledge of meaning ts probably in and of itself an 
important determinant of error in spelling; that children 
will produce about sixty-six and two-thirds per cent more of 
misspellings in writing words of the meaning of which they 
are ignorant or uncertain, than they will produce vn writing 
words the meaning of which they know. 


Lack of knowledge of the meaning of a word also 
is conducive to negligent and careless ways of react- 
ing toward a word. Our spelling lists are made for 
children in general and not for the child in particular. 
Words stand for certain types of experiences and if 
social aims are to be realized all children must 
receive a minimum of these. However, words are 

1 Hollingworth, Leta S. “The Psychology of Special Disability 
in Spelling,” Teachers College, Columbia University, Contributions 


to Education, No. 88, p. 57. 1918. 
371 


PSYCHOLOGY OF ELEMENTARY SCHOOL SUBJECTS 


often assigned when the child has no basis in 
experience for them. Before words are taught, the 
child should have gained a basis for them through . 
experience. He should acquire meaning and then 
ability to spell. The spelling of a word, the meaning 
of which the child does not already have, should 
neither be expected nor required. 


QUESTIONS AND EXERCISES 


1. List aims for the teaching of spelling. How have 
these changed in recent years? 

2. Why is the research dealing with word lists valuable? 
Look up one of the word lists mentioned for the purpose 
of learning how it was constructed. 

3. Outline a method, based on this text, of presenting 
words to children. Would you vary this method from 
grade to grade or from age to age? 

4. Could you give your attitude toward spelling? Do 
you consider yourself a good or a poor speller? How early 
was your attitude toward spelling formed? 

5. Study the results of a spelling test. Note the wide 
range of ability found within a grade. What factors do 
you think may account for such differences as are found? 

6. Observe a spelling lesson in the elementary grades. 
Note provisions for individual differences, methods of 
motivation, and any study helps the teacher has given the 
pupils. 
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THE PSYCHOLOGY OF SPELLING (Continued) 


Selection and tg Rai ge eae 
to spell is similar to that employed whenever habits 
are to be formed. This principle relates to the - 
selection of the correct response.. It is evident that 
no amount of repetition would ever fix the correct 
spelling of a word unless the correct response is the 
one upon which drill is centered. Drill must. be 

emphasized only after the teacher is sure that the 
correct response has been selected. e correct 
spelling of the word must be presented and the 
pupil’s attention focused on it before drill begins. 

(5) A second principle is concerned with overlearning. 

\<’ The correct spelling must be drilled upon until it is 
fixed. Frequent reviews are necessary to counter- 
act forgetting. A third principle of drill is concerned 
with motivation. Sufficient incentive to secure at- 
tentive drill is necessary for economical learning. 
The importance of this principle has not been suffi- 
ciently realized by teachers. 

Time, which probably means a number of repeti- 
tions, is not the most important factor in learning 
to spell. Studies have shown that there is little rela- 
tion between the amount of time devoted to spelling 
and the results achieved. This indicates that other 
factors, such as motivation, are of great value. 
Time is undoubtedly important when good methods 
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are used. On the other hand, with poor methods 
drill may be worse than useless. 

Another question dealing with selection and drill 
relates to the use of rules in spelling. In general, 
experimental work shows that the use of rules under 
existing conditions is of comparatively little aid in 
selecting the correct spelling and probably hinders 
in drill. “The evidence, however, is conflicting. 
There are times when the attention of the pupil 
might be profitably called to the rule governing the 
spelling of the word. Generally, however, spelling 
should grow out of correct observation of words and 
not by reference to some artificial device. 

__, Motivation. Proper motivation is a part of good 

_/Reaching. Perhaps it is the most important part. 

dr he teacher should have some large plan for the work 
of the semester. Miss Martin! reports a scheme she 
tried in which the children bought cheap notebooks 
and made their own spelling books. The spelling 
period was largely devoted to individual work with a 
weekly test on Friday. The main points of her 
method of teaching spelling are well worth quoting 
because they served to arouse an interest in the 
subject. Briefly her main points are: 


1. Definite assignments for a somewhat extended 
period of time. 

2. Careful use of uniform notebooks. 

3. Review and trial lesson of week’s work on Monday. 


1Martin, G. E. ‘‘The Teaching of Spelling,” The Elementary 
School Journal, Vol. XXI, pp. 201-207. University of Chicago, 
Department of Education. 
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4. More teaching and less testing. 

5. Individualization of the child’s problem. 

6. Weekly test on Friday. 

7. Posting of individual and class records to remain 
permanently in view. 

8. Encouragement for each to surpass his own record. 

9. The general plan of the week’s work varied enough 
to keep interest and enthusiasm at the highest point. 


From the foregoing outline of Miss Martin’s 
method it will be noticed that she used the factors 
calculated to motivate the work in spelling. Her 
assignments were definite and the plan was under- 
stood by the children. There were tests and uniform 
notebook work at definite intervals. Furthermore, 
the children were kept interested in the outcome by 
individual and class comparisons. 

In spelling, as in other subjects, it is necessary 
that pupils have a definite, attainable, worth-while 
goal and that they realize it as such. Frequent 
tests are also necessary in order that the students 
may see how nearly they are achieving the goal and 
how their achievement compares with that of others. 

The teacher and motivation. Children seem to be- 
come interested in the things in which a teacher whom 
they like takes an interest. Careful and accurate 
checking on written work with constructive sugges- 
tions personally called to the attention of the pupil 
and followed up later in an individual manner makes 
for the proper attitude toward spelling. The plan 
of having children keep all their written work dur- 
ing the year in folders has been tried very successfully. 
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Book reviews, themes, and other compositions, when 
gone over carefully by the teacher, should be handed 
back to the students, who file them — each in his 
own folder. These folders are collected and kept 
in one place but each student may look over his own 
at any time. This affords a means of comparing 
work produced at one time of the year with that 
done at another. Children are motivated by the 
idea of doing better work and when the teacher 
can show them comparisons in an objective way a 
further stimulus to accurate spelling is added. ‘‘Like 
father like son”’ is true in genetics. ‘‘Like teacher 
like pupil” is equally true if the teacher has a high 
sense of accuracy and other habits which are desir- 
able in the development of spelling ability. 

Tests and motivation. In the George Peabody Col- 
lege Demonstration School, standardized tests are 
given frequently. It has been the custom to plot the 
scores in the form of a graph, as shown in Figure 7, 
page 177, and to place the graph where all pupils 
may see it. On this graph are drawn horizontal 
lines which indicate the grade norm, the achieve- 
ment of the grade being tested, and the norms for 
the grades immediately below and above. ‘This 
furnishes a basis for group rivalry. Also the results 
of the test administered when the pupils were in the 
grade below are made available so that any pupil 
may compare and note his progress as well as the 
progress of the group. 

Numerous devices based on rivalry or play have 
beer employed in motivating spelling. These are 
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worth while only when they help attain the spelling 
aims. After all, the chief aim of spelling is the 
ability to reproduce the word correctly in written 
material. Probably this aim can only be reached 
after pupils are made to feel that the goal is a worth- 
while one. It is desirable occasionally to introduce 
games and the play spirit into the work but care 
must be taken that this does not provide training 
which defeats the building up of higher and more 
permanent interests in spelling. 

Transfer. An important problem raised in connec- 
tion with the teaching of spelling is whether words 
learned in one setting, say column dictation, are 
spelled correctly in contextual material; only those 
methods are efficient which further this aim. A 
number of investigations have been made to find 
out whether words taught in column dictation were 
correctly spelled in written material. Opposite con- 
clusions have been stated by research workers. 
Tidyman and Brown! found, as have others, that 
there was a loss from column presentation of about 
11 per cent. Other investigators have found little 
loss. However, as Tidyman and Brown point out, 
these latter investigators in their experiments took 
no account of the words used which the children 
already knew how to spell and which had prob- 
ably been learned in both column and contextual 
settings. 


1Tidyman, W. F., and Brown, Helen A. ‘‘The Extent and Mean- 
ing of the Loss in ‘ Transfer’ in Spelling,’ The Elementary School Jour- 
nal, Vol. XVIII, pp. 210-214. 1917. 
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Apparently, these studies in transfer justify a 
mixed procedure. Column dictation probably has 
some advantages in the economy of time and moti- 
vation. A real mastery of the word demands that 
it be spelled when the child’s mental processes are 
centered on the thought being expressed and not on 
the spelling of the word. This would seem to mean 
that drill must be furnished in written material as 
well as in column dictation. 

Mead,! in studying misspelled words in English 
and sociology themes, found that there were 160 per 
cent more misspelled in sociology themes than in 
English themes. A number of research workers 
have found similar conditions. It is almost uni- 
versally recognized that training in language work 
in general does not carry over to the other school 
subjects to the extent desired. This seems to be 
especially true of spelling. Several reasons may be 
stated for this condition of affairs. The point of 
view of the teacher or the general aim of the subject 
determines the points students will emphasize. In 
English work, spelling is an important item and all 
teachers of English recognize it as such. Not only is 
spelling recognized as important but the teachers of 
English have a definite technique for dealing with 
errors in spelling which teachers of other subjects 
are ignorant of or in which they are not interested. 
Consequently, an error in spelling made in the 
English class would be promptly called to the at- 

1Mead, A. R. ‘Transfer of Spelling Vocabulary,” Journal of 


' Educational Psychology, Vol. VIII, pp. 41-44. 1917. 
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tention of the student and steps taken to secure 
the correct spelling. In another subject the error 
might be marked, but very likely that would end the 
matter. The psychological explanation of this dif- 
ference lies in the fact that in English work students 
center their activities largely upon spelling, usage, 
and form, while in other fields their activities have 
to do with the subject matter involved. If spelling 
is to be taught effectively, a spelling consciousness 
must be developed which functions in all work. 

Order of psychological processes in learning to spell a 
word. Horn! recommends that one method of learn- 
ing to spell be used. He found after an examina- 
tion of the experimental literature that there does 
not seem to be justification for a different method 
for each individual according to his imagery type. 
He states, ‘‘We may recommend one method for all, 
with the conviction that in practice it will get results 
which are, on the average, superior to what the 
pupil would get if he should work out a method for 
himself, or to what would be gotten should the 
teacher work out a method for him.” The follow- 
ing set of rules was worked out to embody the 
conclusions he reached as the result of various ex- 
perimental investigations made in the University 
Elementary School at the State University of Iowa 
in regard to the economy of learning. 


1 Horn, Ernest. ‘Principles of Method in Teaching Spelling as 
Derived from Scientific Investigation,’ The Eighteenth Yearbook of 
the National Society for the Study of Education, Part II, pp. 71-72. 
Public School Publishing Company. 
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. How to Learn To Spetit A Worp 


1. The first step in learning to spell a word is to pro- 
nounce it correctly. If you do not know how to pro- 
nounce a word, look up the pronunciation in the dictionary. 
When you are certain that you know how the word is pro- 
nounced, pronounce it, enunciating each syllable distinctly 
and looking closely at each syllable as you say it. 

2. Close your eyes and try to recall how the word looks, 
syllable by syllable, as you pronounce it in a whisper. 
In pronouncing the word be sure to enunciate the syllables 
carefully. 

3. Open your eyes to make sure that you were able to 
recall the correct spelling. 

4. Look at the word again, enunciating the syllables 
distinctly. 

5. Recall again, with closed eyes, how the word 
looked. 

6. Check again with the correct form. This recall (as 
in 2 and 5) should be repeated at least three times, and 
oftener if you have difficulty in recalling the correct form 
of the word. 

7. When you feel sure that you have learned the word, 
write it out without looking at the book, and then check 
with the correct form. 

8. Repeat this two or more times, looking either at the 
book or at your previous attempts. 

9. If you miss the word on either of these trials, you 
should copy it in your spelling notebook, since it probably 
is especially difficult for you. 


Classification of errors. In diagnosing the spelling 
disability of a child it is important to make an objec- 
tive classification of the errors which he makes. 
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It is not enough to know that a child spells with only 
a certain per cent of accuracy, because increased 
emphasis on spelling without any change in the 
teaching procedure may not change his relative 
spelling efficiency. If a pupil’s errors are classified, 
the teacher will be able to determine upon what to 
concentrate the efforts of the school. Several good 
classifications of errors are available. 

Burt! gives two classifications, ‘‘one from the 
standpoint of the error and one from the standpoint 
of the individual making the error.’’ His classifica- 
tions in condensed form follow: 


A. Classification from the standpoint of errors. 


1. Substitutions — The incorrect letter resembles the 
correct one in form, sound, or in movements 
necessary for writing. — 

2. Omissions — One of two letters made by similar 
movements or resembling each other in sound 
is omitted. 

3. Insertions — Similar to 2 above except letters are 

added. 

Transposition of letters or syllables. 

5. Duplication and repetition — The duplication of 
a single letter or repetition of a number of 
letters. 

6. Anticipation and perseveration — A letter is moved 
forward in the word or one already used is moved 
backward. 

7. Articulatory — The incorrect letter represents the 
incorrect pronunciation. 


1 Burt, Cyril. Op. cit., pp. 291-294. 
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B. Classification from the standpoint of the pupil. 

1. Lapses — The child knows the correct spelling but 
is momentarily unable to give it. These errors 
are not as a rule repeated. 

2. Inventions — The child does not know the word 
and invents a spelling of his own. 

3.- Habitual errors — Here the child has learned an 
incorrect spelling. 

4. Idiosyncrasies — Here the child makes some char- 
acteristic error as adding an extra letter. 


Hollingworth! gives a useful classification which 
is somewhat different from Burt’s. This classifi- 
cation emphasizes the errors children make although 
they know the correct spelling and can correct the 
error as soon as it is pointed out or in carefully going 
over their written work. Errors of this type are 
due generally to carelessness. Hollingworth, follow- 
ing earlier writers, speaks of these errors as lapses. 
Children making such errors must receive a sufficient 
amount of training to develop habits of careful ob- 
servation and automatic control. The classifica- 
tion arrived at in a psychological study of lapses is 
as follows: 


a. Errors which result from automatically copying the 
ending of a word that is just above the word being spelled, 
closet 

clockt 


6. Errors which result from automatically including a 
syllable of a word that is to follow the word being written, 


1 Hollingworth, Leta S. Op. cit., pp. 38, 39. 
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and which is therefore coming ‘“‘to mind”’ as that word is 
being finished, e.g., “‘postard card.”” This seems to occur 
especially when there is marked similarity between the 
two syllables, as in the example given. 

c. Errors which result from a tendency to omit, in 
written spelling, one of two letters which require a similar 
motor process for their execution, e.g., “sd” for “sad,” 
and “‘gld”’ for “glad.” 

d. Errors which result from writing a letter that has 
common kinaesthetic elements instead of the correct 
letter, ¢e.g., “dod” for “dog” and “forn” for “form.” 
(In such cases the nervous system seems to satisfy itself 
with executing a part instead of a whole.) 

e. Errors which result from substituting a letter that 
has common visual elements instead of the required letter, 
e.g., ‘‘goiny”’ for ‘‘going”’ and ‘‘shorekeeper”’ for “‘store- 
keeper.”’ 

f. Errors (very common) which result from substituting 
a letter that has common phonetic elements for the re- 
quired letter, e.g., “‘celect”’ for “select,” and ‘‘podchees”’ 
for ‘‘potcheese.”’ 

g. Errors which result from transposing two adjacent 
letters, as is so often done in typewriting, e.g., ‘“‘Indain” 
for “Indian,” and ‘‘mintue’’ for “minute.”’ 

h. Errors which result from perseveration of an ele- 
ment, especially a dominant element, in a word just used, 
e.g., ‘‘the theeth,”’ for ‘‘the teeth.” 

7. Errors which result from a tendency to omit the last 
letter of the word being written, when the initial letter of 
the next word has the same or a similar sound, e.g., ‘‘advise 
to”’ for “advised to.” 

j. Errors due to doubling the wrong letter in a word 
which contains a doubled letter, e.g., “‘frezze”’ for “freeze.” 
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In the same study another type of error is pointed 
out which is probably closely related psychologically 
to lapses. A few children were found who were 
inclined to make the same kind of errors consistently. 
The error here is largely one of pronunciation. The 
_ pupil introduces into the spelling an intrusive letter 
which he generally uses in pronouncing the word. 
The following examples are taken from the study :! 


h-u-s-d-b-a-n-d — husband v-i-s-1-n-t-i-n-g — visiting 
d-e-a-r-l-a-r — dealer f-a-r-t-h-e-r — father 
m-a-n-e-r-g-e-r — manager S-U-r-g-a-r — sugar 


a-u-t-o-n-m-o-b-i-l-e — automobile 


Wells,” in discussing linguistic lapses, says : 


There are four normal linguistic processes, two sensory, 
the visual and the auditory, and two motor, the phonetic 
and the graphic. ... Each of the above linguistic 
processes is subject to its own peculiar lapse.... A 
lapse is the involuntary modification of any linguistic 
sensation or movement to another linguistic sensation or 
movement. The process itself is always central, no 
matter what its source of excitation. ... Lapses are 
not only involuntary, they are for the most part also 
unconscious, 7.e., there is no awareness of them until their 
primary memory has been lost. ... Inattention is the 
first requisite of the lapse... . It has yet to be deter- 
mined that, so far as the higher mental processes are 
concerned, the lapse is anything other than a product of 
inattention, which permits the disturbing element to enter 


1 Hollingworth, Leta S. Op. cit., p. 40. 
2 Wells, F. L. Linguistic Lapses, Archives of Psychology, Columbi 
University. 
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consciousness, and the law of suggestion, which permits it, 
when there, to express itself in a corresponding perception 
or movement. 


Errors have been classified in a number of ways by 
research workers. In addition to Burt and Holling- 
worth, many others have made classifications and 
discussions worthy of study but lack of space forbids 
their being presented here. 

Position of error in words. Hollingworth! found 
that errors made in 700 spellings were distributed as 
follows : 


sinttiat/ lige Bee | USERBUR) ere 
Polysyllables 19 52 31 102 
Dissyllables . , 37 60 97 
Monosyllables . . 28 28 


Hollingworth states that ‘‘the first elements in 
words have a decided advantage over final elements, 
and that both first and last elements have a distinct 
advantage over intermediate elements.’’ From 
learning experiments dealing with nonsense syllables 
this is what one would expect. Ayres? found a 
correlation between length of word and spelling 
difficulty of .88. In order to determine whether the 
difficulty increased as a result of additional syllables, 


1 Hollingworth, Leta S. Op. cit., p. 42. 
* Ayres, L. P. A Measuring Scale for Ability in Spelling, pp. 38, 
39. Russell Sage Foundation. 1915. 
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Hollingworth compared the spelling difficulty of 
monosyllables and polysyllables. Practically no 
difference was found between the two classes of 
words. In speaking of the findings she states,! 
““The difference here shown is insignificant. It 
would lead us to the conclusion that we were correct 
in assuming that the difficulty of words depends, 
other things being equal, upon the number of letters 
which they contain, and that the number of syllables 
is not the important factor.’? This would seem to 
be in harmony with conclusions reached by others, 
that there is very slight, if any, superiority in learn- 
ing when the syllabicated form of the word is taught. 


Taste LXIV. SHowrne Per Cent or Error For Eacu 
oF THE Letrers, AccorpDING To Position (ArreR Hol- 
LINGWORTH) 


oe 2i\sia4is6i6/7 
Words of six letters . .. .| 34 | 6 | 18/9 | 29) 32) 21 
3 | 3/8 | 37| 42) 44) 28 


Words of seven letters . . .| 36 


Hollingworth ? further studied the per cent of error 
for each of the letters of words of six and seven 
letters. The results given in Table LXIV show the 
importance of accurate observation when words are 
presented. Few errors occur in the initial letter, 
but letters near the middle of the word are much 
more likely to be wrong. This fact is similar to the 


1 Hollingworth, Leta S. Op. cit., p. 44. 2 Ibid., p. 50. 
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conditions found in reading. The first part of the 
word is more clearly noted in reading than the 
middle and last. The final part, however, is prob- 
ably noted more than the middle. The initial and 
final parts of a word give cues to its meaning and 
little attention is given to the middle parts. 

Cause, prevention, and treatment of errors. It is ob- 
vious that any systematic attempt to prevent or 
treat errors must be based on good methods of teach- 
ing and learning. In diagnosis the teacher must 
always determine whether the errors under investi- 
gation are due to wrong habits of spelling or whether 
they are due to lack of definite habits. Some pupils 
spell a word wrong time after time and always spell 
it the same way. In these cases an incorrect spelling 
of the word has been learned and it is therefore 
necessary to change fixed habits. In another case 
the pupil spells a word in different ways. Here no 
definite habit has been formed. The two types of 
cases demand somewhat different treatment. In 
dealing with the error of the first type it is not abso- 
lutely necessary that a teacher arrive at a conclusion 
as to the cause of the error, however desirable this 
may be; but in diagnosing a pupil’s difficulties in 
spelling in general, it is highly important that each 
pupil’s errors be correctly understood. 

Economical learning demands that children learn 
to spell correctly from the first. It is a needless 
waste of energy to allow the formation of poor habits 
which must later be replaced with correct ones. 
Children cannot be divided into types, but in general 
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the following ways of reacting when impressions from 
words are received should be considered : by visualiz- 
ing the word, by hearing it, by motor activities, and 
by ways of reacting which involve various combina- 
tions of these three. There probably are few chil- 
dren, if any, of a purely visual, auditory, or motor 
type. The same child reacts to different words in 
different ways and, in fact, at different times, to the 
same word in a different way. This depends partly 
upon the context or setting in which the word occurs. 
How one reacts to a word is largely a matter of train- 
ing. Our methods Yof teaching spelling generally 
do not make the fullest use of the ability of children 
to react in various ways. As a rule, the words are 
presented in a uniform way. If the aims in spelling 
are to be realized, children must be given opportuni- 
ties to react to words in different ways in different 
situations demanding written responses. 

The two primary causes of bad spelling are negli- 
gence on the part of the pupil and inability to spell. 
Negligence is synonymous with poor habits or poor 
attitudes toward the spelling work. This is closely 
related to poor methods of presenting words to the 
pupils. In this case the word is not properly reacted 
to for the purpose of learning how it is spelled. 
Words should be heard, seen, and written correctly. 
In addition, attention should be called to difficult 
parts. The middle syllables of a word should always 
be considered difficult. Proper presentation on the 
part of the teacher makes for accurate observation 
on the part of the pupil. 
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Interest. Various devices have been used by ex- 
perimenters in studying the interest factor in the 
teaching of spelling. Most of these have utilized 
the importance of rivalry as a strong factor in secur- 
ing interest. Games, play, drills, and other activities 
which furnish opportunities for friendly competition 
have been used. Spelling ability is easily measured 
and lends itself to activities where definite compari- 
sons can be readily made. Students like to compete 
with each other and with themselves when there is 
an impartial observer who steers the contest and 
keeps interest alive by the proper encouragement. 

There are several important points to be observed 
in attempting to create interest in spelling: (1) There 
must be constant comparison with the record kept. 
Interest is easily lost if the teacher does not call 
attention to past as well as present achievements. 
The pupils should know what the results are. 
(2) Devices must not be imposed by the teacher. 
Pupils should help plan games. They should help 
make the rules and outline the procedure. (8) Chil- 
dren like to help select words for study. In a con- 
test between groups to reach a certain standard, 
added interest is attained if each group selects words 
from the word lists for the other group. In case 
there is an attempt to reach certain standards, the 
pupils may be allowed to ‘‘weed out’’ words they 
already know and concentrate on a few of the harder 
ones each day. By helping one another, group 
codperation is secured and thereby added interest. 
All people like to be active and to feel that they are 
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helping to ‘‘put something over.’ Spelling fur- 
nishes one of the best opportunities for making use 
of the original and acquired interests of the pupil. 

Unfavorable causes of a general nature. Many 
pupils are unable to do good school work because 
of unfavorable habits and attitudes developed in 
response to an environment not conducive to the 
work of the school. Lack of interest, positive dislike 
for school, feelings of inferiority, outside interest, 
poor home conditions, a feeling that school work 
is not worth while, and many other habits and atti- 
tudes make for failure in spelling. 

Prevention of errors. ‘Teachers will never be able 
to prevent all errors in spelling if for no other reason 
than that they do not entirely control the environ- 
ment of the child. It is possible, however, so to 
arrange the school environment and motivate the 
child as to secure much greater efficiency in spelling. 
Proper study habits, the development of a spelling 
consciousness, a realization of the social motive, and 
careful checking on the part of the pupil for errors, 
are aids in the prevention of wrong habit forma- 
tion. Because it aids in the early detection of the 
inability to spell a word, the test-study method is of 
value in preventing wrong habit formation. 

Treatment of errors. Nowhere is greater skill re- 
quired than in the arrangement of school work and 
the motivation of the pupils in such a way as to 
substitute correct habits for incorrect ones. The 
good teacher is fully aware that it is not enough to 
find and check errors. It has been shown by experi- 

391 


PSYCHOLOGY OF ELEMENTARY SCHOOL SUBJECTS 


ment that the checking of papers and handing them 
back to students helps very little in correcting errors. 
Unfortunately, the attitude has developed that 
written work is to be handed to the teacher to be 
graded and then probably handed back with a grade 
onit. Everything the teacher does should be directed 
toward learning on the part of the pupils. Papers 
do not constitute just so much additional work but 
are part of the teaching situation. Misspelled words 
should be used as a spelling list. It is necessary with 
such words to secure clear and accurate presentation 
with appropriate reactions of attention and drill. 
Reviews are valuable in dealing with misspelled 
words. 

Disability in spelling. The term disability has been 
applied to persons who have very poor spelling 
ability and who seem unable to learn to spell. Burt ! 
seems to hold that there is a special spelling factor 
and that children who do not possess this are unable 
to develop spelling habits. Hollingworth? thinks 
that probably there are a few children who possess 
spelling disability, that is, they do not possess the 
traits necessary for learning to spell. In her investi- 
gation she found several children to whom she as- 
eribed such a lack of ability. In the study dealing 
with poor spellers she says: 


We found in our experimental work that.a number of 
the poor spellers were lacking merely in interest and 
application. The ability to form bonds was present, but 

1 Burt, Cyril. Op. cit., p. 94. 
? Hollingworth, Leta S. Op. cit., p. 97. 
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motivation was lacking. The tedious, voluntary effort 
required for forming the thousands of bonds involved in 
learning our arbitrary English spelling was too irksome 
for them. When devices to make learning “‘interesting”’ 
and ‘‘worth while”? were employed, and when rewards of 
value to the child were offered, these poor spellers improved 
rapidly, and lost all semblance of inability to spell... . 
But after all the poor spelling due to lack of motive, weak 
general intelligence, failure to attend, sensory deficiencies 
and weak power of sustained effort was accounted for, 
there still remained a residue of poor spelling which re- 
sulted from none of these causes, but from an innate in- 
ability to form some or all of the special bonds requisite 
for spelling words. 


These statements would seem to commit the 
author to the point of view that some special innate 
ability is absent, the lack of which places the child 
in a separate group from children who are poor 
spellers for more general reasons. 

Gates,! on the other hand, after examining Hol- 
lingworth’s point of view and after an intensive 
psychological investigation into the causes of back- 
wardness in reading and spelling, states: 


Such extreme cases, we believe, are to be explained on 
the basis of a combination of particular unfavorable 
traits, some of which are quite likely to be overlooked 
under the limitations of present diagnostic technique. 

The enormous complexity of the process of learning to 
read or spell can scarcely be appreciated in our present 
state of knowledge. ... We should expect from the 


1Gates, A. I. Op. cit., pp. 102, 103. 
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laws of chance enormously varying permutations and 
combinations of these particular abilities. When the in- 
frequent combination of many favorable traits is found, 
we have an aptitude for spelling; when a similarly com- 
plex combination of unfavorable factors is found, we have 
a “disability ”’ for spelling. 


The weight of the evidence seems to be against the 
theory of a special disability in spelling. What is 
known of brain physiology and recent researches in 
that field all point in the opposite direction. Poor 
memory, poor motor coérdination, sensory deficien- 
cies, nervous instability, lack of interest, poor early 
training, poor health, poor writing, and inertia, all 
are unfavorable for spelling efficiency. A combina- 
tion of several of them may render learning almost 
impossible. A combination of factors of the oppo- 
site sort may make for great efficiency in spelling. A 
pupil who is able to learn only the easiest words is 
different only in degree from that one who has spell- 
ing ability to such an extent as to be classed as a 
genius in spelling. There are no sharp differences 
to be found between those possessing in varying 
degrees the abilities which are conducive to good 
spelling. 

If we were able to assign to each child a score for 
that combination of abilities which function in 
learning to spell, these scores when plotted would 
likely tend to conform to the normal probability 
curve. Pupils possessing much ability would fall 
at the upper end of the curve while those possess- 
ing very little would fall at the extreme lower 
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end. The latter would represent those pupils 
who are barely able to learn a few of the easiest 
words. 

Diagnosis and remedial instruction in spelling. The 
first step in the diagnosis of spelling difficulties is to 
find how the individual or individuals compare with 
children in general. For this purpose it is necessary 
to secure measures on a standardized spelling test. 
A good intelligence test also should be used. The 
following questions, answers to which will aid in 
diagnosis, should be answered in the light of the test 
results for the group as a whole: 


1. Is the median of the grade up to the standard? 

a. Isa large majority below the norm for the grade? 

b. Isa large majority above the norm for the grade? 

2. How does spelling achievement compare with mental 
ability ? 
Is spelling achievement below mental ability rating? 
Is spelling achievement above mental ability rating? 
Are the pupils correctly classified according to age? 


Are there many over-age students in the grade? 
Are there many under-age students in the grade? 


os wo o8 


4. When chronological age, mental age, and achieve- 
ment in spelling are compared, are the children doing the 
work in spelling which should be expected? 

5. When all the factors in 4 above are compared with 
the work in the other school subjects, are the children 
doing work in spelling which compares favorably with 
what one would expect on the basis of mental ability and 
achievement in the other school subjects? 
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By means of the above comparisons the teacher 
should secure a fairly clear picture of the general 
condition of the spelling situation in the grade. If 
the grade as a whole is up to or above what might 
reasonably be expected in the light of chronological 
age, mental age, and general environmental oppor- 
tunities, the teacher is next ready to turn her atten- 
tion to the pupils who are below the norm for the 
grade, as given by the standardized test, as well as 
to those pupils whose achievement or psychological 
rating shows that they are not making the achieve- 
ments in spelling that they should. If the grade as a 
whole is below what should be expected, the teacher 
should seek the general cause. Such factors as these 
should be sought: poor methods of teaching; lack 
of codperation on the part of other teachers, in case 
of departmental teaching; poor early training in 
habits of study for the group as a whole. Once the 
cause is found the teacher knows what effort must 
be made to remedy the condition. Proper presenta- 
tion of words, proper checking and drills, and above 
all proper motivation will remedy most group situa- 
tions. 

If the comparisons show a favorable group situa- 
tion but a few pupils failing to achieve what should 
be expected of them in spelling, the diagnostic and 
remedial work becomes more of an individual matter. 
Here there are probably individual causes rather 
than a more general cause. A careful check should 
be kept on the type of errors made by the poor 
spellers and these compared with the causes listed 
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under the topic ‘‘Cause, Prevention, and Treatment 
of Errors.” <A few of the most common causes 
of poor achievements are listed under the para- 
graph, ‘Disability,’ but probably should be re- 
peated here with additional ones. We have pre- 
viously listed these causes under two large heads: 
carelessness and inability to spell; a more detailed 
classification follows. 


Poor memory 

Poor motor codrdination (Speech defects, etc.) 
Sensory deficiencies (Poor vision, etc.) 
Nervous instability 

Lack of interest 

Poor health 

Poor early training 

Poor writing 

Inertia 

Poor spelling consciousness 

Improper pronunciation 

Poor study habits 

Faulty visual perception 


MFO Fane ao oA 


S 


After the teacher has determined the cause for 
poor achievement in spelling, a mode of procedure 
must be followed with each pupil according to the 
cause for his spelling condition. Too many teachers 
make the mistake of giving poor spellers just an 
extra dose of what they are already getting by way 
of instruction. This frequently leads to an extra 
period after school. Instruction should be based 
on the needs of the pupil. If poor achievement is 
due to poor writing, teaching must take that fact 
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into account. Spelling, because its results can be 
handled in an objective way, is one of the easiest 
subjects in which the teacher may motivate students. 
Records showing improvement after causes have been 
pointed out and remedial instruction started will 
generally bring about a new interest in improvement. 
For purposes of diagnosis and motivation, records 
should be kept over a period of years. Standardized 
tests given each year at a stated time, with scores 
kept and arranged so that pupils and teachers may 
compare this year’s work with last year’s or even 
that of several years before, furnish a basis for com- 
parison and diagnosis which is invaluable. Table 
LXV shows the spelling scores of pupils in a small 
school system as they progressed from the second 
grade through the eighth. The only pupils listed 
are those who remained in school the whole period. 
By inspection it may be seen that the pupils as a 
whole did poorer work in certain years than in others. 
It is interesting to note how a few pupils make a 
steady gain from year to year while others are irregu- 
lar in their growth. Data like this when kept as a 
permanent record is very valuable in school work. 
' Measuring spelling achievement. Not only should the 
teacher give frequent tests to determine how well 
the pupils are profiting from the spelling work and 
for the purpose of making individual lists of words, 
but standardized tests should be used also for the 
purpose of comparing the progress of individuals, as 
well as the group as a whole, with other groups and 
with established norms. Such questions as those 
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Taste LXV. SHowinc ResuLtts oF SPELLING TESTS 
ADMINISTERED IN SUCCESSIVE YEARS 


GRADE 
PuriL 

2 3 4 5 6 7 8 
1 18 17 19 19 19 18 18 
2 18 Ty/ 18 20 19 18 18 
3 18 19 19 20 19 20 18 
4 18 18 19 18 20 20 17 
5 17 18 18 19 18 18 1 
6 Ww 17 18 17 19 18 19 
7 inge 16 17 18 ily 18 We 
8 17 17 13 18 20 18 17 
9 lig 17 19 18 18 20 18 
10 17 16 ibe, 16 17 ali 16 
11 16 ive 16 18 ib 18 14 
12 16 16 15 16 18 16 19 
13 16 15 18 18 18 16 16 
14 16 16 17 16 19 15 16 
15 16 16 15 16 18 17 16 
16 15 16 16 16 17 17 18 
be 15 17 17 15 18 ive 16 
18 15 12 14 9 14 19 18 
19 15 14 17 14 16 16 12 
20 15 16 16 18 18 19 15 
21 15 14 ilye 17 16 15 15 
22 15 14 16 15 16 17 15 
23 15, 15 16 16 17 20 15 
24 15 15 16 15 ily 18 14 
25 15 16 15 ie 19 16 14 
26 14 14 15 14 16 15 16 
27 14 15 14 14 18 20 16 
23 13 15 15 16 17 13 14 
29 13 15 16 12 17 15 18 
30 13 13 15 13 17 13 14 
31 13 14 15 14 16 15 15 
32 13 11 13 14 12 16 13 
33 13 11 10 11 16 16 14 
34 12 13 15 14 14 13 15 
35 12 13 11 10 14 18 12 
36 12 13 11 13 18 13 13 
on 12 15 13 16 19 14 11 
38 12 iBt 18 13 12 14 9 
39 8 8 8 9 10 12 6 
40 7 8 9 8 10 9 8 


Nore. These scores were secured by means of the Ayres Spell- 
ing Scale. Words were selected from the column in which the grade 
was supposed to spell 73 per cent of the words. Twenty words were 
dictated at each testing. The tests were made at the middle of the 
school year. 
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that follow can be answered by means of a standard- 
ized spelling test: How does this class compare 
with other classes of the same grade? What im- 
provement should be expected during the year? 
What is the educational classification of each of the 
pupils in the grade? How do the individual pupils 
in this grade compare in spelling ability with children 
in lower and higher grades? What overlapping is 
there between grades? It is evident that such ques- 
tions can be answered only in terms of a standardized 
spelling test. 

Buckingham ! made the first important contribu- 
tion to the measurement of spelling ability. He 
prepared several spelling scales, one for each grade 
and one for all the grades. Ayres? selected the one 
thousand most common words from a number of 
studies of the words found in the writings of children 
and adults. These words then were divided into 
lists and teachers were asked to dictate them to their 
pupils according to a uniform procedure. Approxi- 
mately 1,400,000 spellings by 70,000 children were 
secured. From these spellings, columns of words 
were arranged in steps of equal difficulty. Bucking- 
ham has recently added five hundred words to the 
original list. These words were added chiefly at 
the upper end of the scale. The scale is of value in 
that lists can be selected from the several columns 


1 Buckingham, B. R. ‘Spelling Ability, Its Measurement and 
Distribution,’ Teachers College, Columbia University, Contribu- 
tions to Education, No. 59. 1913. 

2 Ayres, L. P. Op. cit. 
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for spelling tests. At the top of each column is given 
the per cent of the words of the column spelled cor- 
rectly by the pupils of the several grades. Starch ! 
selected 300 words at random from a dictionary. 
Certain types of words were eliminated. This is a 
good random list but is of no value as a measure of 
pupil achievement in spelling since it contains a large 
number of words not found in the spelling lists used 
in school. The Iowa Spelling Scale was developed 
by Ashbaugh.? In this scale approximately 3000 
words were used. Each word was spelled by not 
less than 200 children. This probably is the best 
standardized scale available. There are a number 
of other tests available, including the Monroe Timed 
Sentence Spelling Test and the Morrison-McCall 
Spelling Scale. 

The Ayres scale has been used more widely than 
any other. In the strict sense of the word this is not 
a spelling test but a list of words from which a 
smaller list may be selected as a test. In selecting 
words from the Ayres list, various workers have 
selected from different columns for the same grade. 
The writers have found that as a rule the column in 
which the grade to be tested spells 73 per cent of the 
words correctly is satisfactory. The column must 
not be too easy or some of the pupils will spell all 
the words. On the other hand, the column must not 


1Starch, Daniel. Educational Psychology, p. 324. The Mac- 
millan Company. 1919. 

2 Ashbaugh, E. J. The Iowa Spelling Scale, Journal of Educa- 
tional Research Monographs, No. 3. June, 1922. 
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be too difficult for just the opposite reason. In the 
case where the column is so easy that some of the 
pupils spell all the words, spelling ability is really not 
measured. Twenty words seem to be enough for a 
test. These may be dictated to the pupils or they 
may be employed in sentences. In scoring, the per 
cent correct is the pupil’s score. This score may be 
compared directly with the per cent of children who 
spelled correctly the words in the column from which 
the test was taken. Reference to Table LXV, page 
399, shows the number of words spelled by pupils at 
seven yearly testings. The tests were all given at 
the midpoint of the school year. 


QUESTIONS AND EXERCISES 


1. Outline a procedure for the development of a spell- 
ing consciousness. 

2. Make a note of methods you have known teachers 
to use in developing class lists of words. What are the 
advantages and disadvantages of such lists? 

3. Visit a spelling class and notice how the teacher 
presents new words to the class. 

4. In your visit to a spelling class, what provision in 
the teaching did you find made for the exceptional child? 

5. List methods of developing interest in spelling. 
What methods have you known teachers to use? Which 
do you consider of most intrinsic merit? 

6. Study the spelling scores listed in Table LXV. 
In the first column the scores are arranged from best to 
poorest. Do you find a tendency in the other columns for 
the scores to fall in a similar order? 
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7. How could you find a numerical value which would 
express this tendency? 

8. Secure a spelling scale and measure a grade. 

9. Select several words which you do not know how to 
spell and learn them. Notice your method of learning. 
Have some friend learn the same words. How do your 
methods compare? 
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THE PSYCHOLOGY OF HANDWRITING 


Aim. The general aim in the teaching of hand- 
writing is to develop in the child the ability to record 
automatieally, by means of graphic signs, his lan- 
guage reactions. The ability has a twofold func- 
tion. By so recording, the child is able to compare 
his present reaction with a future one. This is but 
another way of saying that through handwriting he 
is able to organize his thinking and to think more 
accurately. In many situations, one is unable to 
arrive at a correct conclusion the first time. But by 
writing the first reaction and comparing it with later 
ones, it is possible to work out a more nearly correct 
statement. In this way handwriting aids the stu- 
dent in his thinking. The second function of hand- 
writing has to do with the communication of thought. 
Here the purpose may be the recording of thought for 
one’s own future information or for its communica- 
tion to another. 

Specific aims. General aims are important in that 
they furnish a general point of view with respect to 
the subject under discussion. They help orient us in 
our thinking and furnish a guide by means of which 
more specific aims may be evaluated. The specific 
aims of handwriting have been variously stated. 
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The Fourth Yearbook of the Department of Superin- 
tendence } lists the following aims and objectives : 


1. To develop sufficient skill in pupils to write easily, 
legibly, and rapidly enough to meet present needs and 
social requirements. 

2. To equip the child with methods of work so that he 
will attack his writing problems intelligently. 

3. To diagnose individual writing difficulties. 

4. To aid the child to recognize and make use of his 
peculiar individual learning capacities. 

5. To provide experiences which will tend to develop 
in the child more power to direct his own practice and more 
ability to judge whether or not he is succeeding in that 
practice. 

6. To provide the means for each individual to pro- 
gress at his best rate. 

7. To develop an appreciation of the relationship 
between correct body adjustment and an efficient writing 
production. 

8. To secure acceptable and customary arrangement 
and form for written work (margins, spacing, etc.). 

9. To develop a social urge to use the skill attained in 
all writing situations. 

10. To train pupils to be able at the end \of the sixth 
grade to write quality 60 (Ayres scale) or Pa and at a 
rate of 70 letters per minute or better. 


Standards for judging handwriting instruction. | Teach- 
ers are aware of the fact that their work must be 
based on abilities already developed. In the case 
of handwriting in the early grades, the work should 


1 The Department of Superintendence of the National Education As- 
sociation, Fourth Yearbook, pp. 118, 114. February, 1926. 


406 


PSYCHOLOGY OF HANDWRITING 


be very closely related to the language work in 
general. Drill is probably more effective when it 
is not necessary for the pupil to divide his attention 
between securing the meaning of different words and 
the writing process. Progress in the development 
of skill in handwriting may be judged with regard 
to the two following points: (1) from the point of 
view of the writer and (2) from the point of view of 
the reader. These questions may be asked with 
respect to the first point of view: Has the skill 
become automatic? Does the degree of skill permit 
such speed on the part of the writer that it does not 
interfere with the process of thinking? 

One of the main functions of language is to aid 
the child in his thinking. He readily acquires a 
degree of skill in spoken language which is auto- 
matic. As he advances in the grades his writing 
should become more and more automatic. Many 
pupils write well when easy material is being copied 
and when attention is being given to the writing 
process. Such pupils frequently write poorly when 
it is necessary to concentrate on the content of the 
material being written. Writing under such con- 
ditions is poor because the pupil must divide his atten- 
tion between the writing process and the content of 
the material being written. This makes for a poorer 
quality of written work as well as a poorer quality of 
writing. Automatization of the writing process, then, 
is one of the objectives of training in handwriting. 

Again, many pupils are able to produce fair speci- 
mens of writing when plenty of time is given but, 
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when it becomes necessary to write at a more rapid 
rate, legibility suffers and the quality of material 
produced is of poorer quality. The ability to write 
rapidly, speed, is another important object of training 
in handwriting. It is an ability which is almost 
necessary for successful school work and for efficient 
thinking in case the work is being written. 

The second point of view to be considered in 
handwriting is that of the reader. The ability to 
write so that others may readily read, legibility, is 
another and probably the most important objective 
of handwriting instruction. The first two objec- 
tives stated have to do with the production of 
language as reaction. The last has reference to 
written language as a situation to which the reader 
reacts. It is important that the legibility be such 
that the writing can be read without the reader’s 
mental activity being divided between deciphering 
poor word forms and the content. 

The proper arrangement of the writing on the page 
is also an aid in reading and this should be considered 
one of the objectives of handwriting instruction. 
The pupil should learn in the intermediate grades 
the mechanics of handwriting. 

Time devoted to handwriting instruction. At present 
no one knows definitely just what amount of time 
devoted to handwriting in any specific grade is 
most economical. There are certain psychological 
considerations, however, which should be taken 
into account. The practice periods may be longer 
with older children than with younger because the 
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more firmly habits are established the less easily 
will conditions of fatigue arise. Young children 
who are unskilled in writing are much more easily 
tired than are older. Practice periods should, then, 
be shorter for children in the early grades. If it 
seems desirable to place more than usual emphasis 
on instruction in writing, it is probably better to 
use more frequent practice periods rather than to 
lengthen those already provided. <A period ten to fif- 
teen minutes in length is probably the most desir- 
able for drill in the primary grades. In the higher 
grades, if more time is needed, the period may be 
lengthened somewhat. 

Studies have shown that there is little relation 
between the amount of time devoted to handwriting 
instruction and achievement. There are many fac- 
tors favoring or hindering improvement. Most of 
these have not yet been studied in isolation. It 
is conceivable that in longer practice periods much 
irrelevant or positively injurious learning takes 
place. After the pupils become fatigued or the drill 
becomes dull and monotonous, very probably the 
movements are less skilfully made. Continued 
drill under such conditions tends to establish wrong 
habits. 

Habits of neatness in all written work are not in- 
sisted upon by many teachers, while others lay stress 
upon the quality of handwriting in all written work. 
The achievement of pupils in handwriting may be a 
result largely of the attitude of the teacher in this 
respect. 
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Writing a complex process. The act of writing is not 
so simple as it may appear to the adult who is far 
removed from the initial stages of learning. One 
has only to watch a child in the primary grades 
laboriously writing, and to recall as best he can his 
own early efforts, to realize that writing is a complex 
process composed of many skills which are more 
elementary. One of the best ways of realizing the 
complexity of the writing habit, and at the same 
time realizing the labor and discouragement in- 
volved in the early stages of learning, is to attempt 
to write backwards. 

On the purely motor side handwriting consists 
in the movements of many muscles all so coérdinated 
that habitual responses may be made in writing. 
On the perceptual side the individual recognizes 
letters, words, and groups of words. The movements 
are made in response to situations composed largely 
of words. In writing, a certain mental set or atti- 
tude is taken by the individual and this in turn 
conditions the writing response. The purpose for 
which the material is written gives a mental set which 
enters into the total writing complex. 

Children at different stages will show various de- 
grees of maturity in the writing habit. At first the 
child laboriously writes words by looking at the 
letters and copying them. Frequently, children 
copy without recognizing words that are familiar. 
Later the words as a whole are copied just as they 
are perceived and finally whole thought units are 
written with little or no attention devoted to the 

410 


PSYCHOLOGY OF HANDWRITING 


letters or individual words. The writing ability to 
be developed, then, may be considered from two 
aspects, the motor and the perceptual. Each of 
these may in turn be analyzed into a number of more 
elementary phases. There are those which relate 
to word knowledge and meaning and those which 
relate to movements. 

Movements. Most of the experimental work on 
the teaching of handwriting has been concerned 
with problems of movement. Writing involves much 
more than movements which produce symbols on 
the page, however; the main problems in hand- 
writing are concerned with associative and _ per- 
ceptual processes. The other problems of hand- 
writing are taken care of to a large degree in the 
development of oral and recognition vocabulary. 

The question concerning the relative advantage of 
finger or arm movements is the one which has been 
most investigated and about which there is still 
disagreement. There are those who believe that 
pupils should be trained in the use of arm move- 
ments exclusively. The chief argument for this 
is that finger movements are fatiguing. Probably 
the real cause of fatigue in finger movements, how- 
ever, is not a result of the movements themselves ; 
but with unskilled writers the movements are not 
properly codrdinated and much useless effort is 
made in holding the pen or pencil too tight and 
making unnecessary movements. Freeman’s experi- 
ments seem to confirm the view that writing should 
involve a codrdination of both finger and arm move- 
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ments. He made pictures of the hands of a large 
number of adults and children while they were 
writing. These pictures were then projected on a 
screen and studied. His conclusions, which are 
given here, seem to point out that skill in hand- 
writing is secured by a proper codrdination of both 
arm and finger movements. Training in the use of 
arm movements exclusively really means not only 
training of a positive kind in the use of arm move- 
ments but training which inhibits finger movements 
as well. Many students of the problem think it 
well-nigh impossible to train pupils so that arm 
movements exclusively are made, even if such a 
method should be desired. 


The movements by which the letters are produced may 
be classified into those of the whole arm, of the hand as a 
whole, of the wrist joint, and of the fingers. None of the 
classes of writers who were examined wrote without finger 
movement and all classes used about the same percentage ; 
that is, good writers used as much finger movement as 
poor writers, and those who had been trained in the use 
of the arm movement particularly used as much finger 
movement as did the pupils who had not been so trained. 
The writers who had been trained in the use of arm move- 
ments used somewhat less hand movements and. therefore 
more arm movements than did those who had not been so 
trained. The child cannot acquire the arm movement, 
even though it is made a direct object of drill, until he has 
acquired a certain amount of maturity and skill. A 
moderate degree of arm movement, however, will follow 
from the type of drill which was given in the present study. 
This drill did not have as its direct purpose the develop- 
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ment of arm movement and nothing was said about the 
movement of the armin the course. The exercises which 
had for their purpose the development of freedom and 
fluency of movement, however, resulted in the acquire- 
ment of a certain degree of movement of the arm. Con- 
trary to the prevailing opinion, a close relation was not 
found to exist between the degree of arm movement and 
either speed or the form of the writing. Such degree of 
arm movement as is profitable may readily be developed 
as a by-product of the type of training which has for its 
purpose the development of fluent and easy sideward 
movement of the hand across the page and does not re- 
quire the great emphasis which is put upon it by modern 
systems of penmanship.! 


Handwriting as habit. The skills developed in learn- 
ing to write are based_on movements and abilities 
previously acquired. Through a codérdination of 
these the child learns to write. Concerning the 
proper development of a habit so that it will func- 
tion in an automatic way, psychologists have given 
much information which has a practical bearing on 
teaching. Several of these points should be held 
in mind in teaching handwriting. In the first place 
it is important that the handwriting habits be not 
too firmly established at an elementary stage. 
Often the pupil fails to pay attention to the details 
of his handwriting and falls into habits of producing 
poorly written material. On the other hand, as 
Freeman points out,? the pupil may pay attention 

1Freeman, F. N. ‘The Handwriting Movement,’ Supple- 
mentary Educational Monographs, Vol. II, No. 3, p. 17. University 


of Chicago, Department of Education. 2 Tbid., p. 23. 
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to the details of the writing process too long. In 
this case he is always conscious of the movements 
necessary to produce letters and words. If the 
habit does not become automatic, the pupil is seri- 
ously hampered in his ability to express himself 
accurately and in good style. Children should 
probably be trained so as to develop one style of 
handwriting which should be used on all occasions 
with only such modifications as may be necessary 
at times for increased speed. Pupils should be 
expected to write on all occasions in their best style. 
One set of habits should not be developed during 
the writing period and another used at other times. 

Speed and quality in handwriting. There are two 
problems connected with speed and quality in hand- 
writing. The first is concerned with the relation 
between speed and quality. Is there a positive rela- 
tion between speed and quality? If so, does this 
relation hold for those who write with high quality 
or low quality? The second is concerned with the 
teaching of handwriting. Should the aim in drill at 
the beginning be to develop speed and later quality? 
Or should it be to develop quality at first and later 
speed? Or should it be to develop the two together ? 

With respect to the first problem there is much 
quantitative evidence. In general, correlations com- 
puted between speed and legibility have been posi- 
tive but small. The studies seem to show that 
beyond a certain point a high degree of legibility 
is accompanied by a decrease in speed and a high 
degree of speed by a decrease in legibility. With 
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normal development of speed and legibility, a small 
positive correlation may usually be expected. This 
means that there is little relation between speed and 
legibility but that there is a slight tendency for nor- 
mal increase in legibility to be accompanied by 
increase in speed. The writers have calculated the 
correlation between legibility and speed for 27 grade 
groups. These correlations range from —.17 to .45 
with a median of .19. Of the correlations, 2i are 
positive and 6 either zero or negative. 

In regard to the second problem there is less ex- 
perimental evidence. In some schools the practice 
is to put emphasis on legibility at first and to develop 
speed afterwards. Just the opposite practice is some- 
times found in other schools. The best method seems 
to be to develop the two together. There is no defi- 
nite experimental evidence as to which is the better 
method, but from what we know concerning habit 
formation and the development of children it would 
seem that the habit should be developed as it will be 
used later. This means that speed and legibility 
should be developed at the same time. Handwriting 
is to be regarded as composed of many elementary 
habits highly integrated into one unified whole. 

Growth in handwriting ability. In order to compare 
the growth of a pupil in handwriting at one age 
with his growth during a later period, some sort of 
measuring instrument is necessary. Freeman ! in- 


1Freeman, F. N. The Fourteenth Yearbook of the National So- 
ciety for the Study of Education, Chap. V, p. 76. Public School Pub- 
lishing Company. 
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vestigated the handwriting of children in a number 
of cities. In this investigation he secured samples 
of handwriting and graded them for legibility accord- 
ing to the Ayres scale. A measure of speed was 
secured by having the pupils write for two minutes. 
The number of letters written per minute was found 
and taken as a measure of speed. The results of 


Taste LXVI. AverAGe SPEED AND QuaLity UPPER AND 
Lower Hatves IN ALL THE SCHOOLS INVESTIGATED 


ScHooL GRADE 
Me aaom a mie ae |) Stan. Ainge yi! 
Speed 
Average Upper Half . . . | 35.4) 47.7) 56.2) 64.9] 69.2) 73.4| 77.8 
Average Lower Half . . . | 24.4) 37.4| 43.4} 49.9) 52.8) 58.5] 61.2 
Average of All . . . .|30.6) 43.8) 51.2) 59.1] 62.8) 67.9| 73.0 
Quality 
Average Upper Half . . . | 43.5] 46.1] 49.3} 54.5) 58.5] 64.7| 67.8 
Average Lower Half . . . | 36.8) 38.8) 43.2) 47.4) 51.5) 54.2) 57.6 
Average of All . . . .|89.7| 42.0) 45.8) 50.5] 54.5] 58.9] 62.8 


Freeman’s investigations are presented in Table 
LXVI. The scores listed here show the average 
attainment in handwriting by grades for a large 
number of pupils. On the basis of his study Free- 
man proposes the standards given in Table LXVII. 
These are in terms of scores on the Ayres scale. 
The materials presented in the tables indicate how 
children on the average improve from grade to 
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grade. Most writers agree that the fundamental 
handwriting habits should be sufficiently established 
by the end of the sixth grade. After this it is only 
necessary to see that the pupils maintain skills 
already established. Children who have a speed of 
90 letters per minute and who write with a quality 
equal to 70 or better should certainly be excused 
from further drills. For ordinary purposes 80 and 
60 would probably be more desirable standards. 


Taste LXVII. Proposep STANDARD FOR QUALITY AND 


SPEED 
ScHoot GRADE 
ie immat |p may haw Wy alae 4 Nino | Ria 
Cait vaens ee ee eee Aa OO room 59. WGAs lie 
DCCC = = POON ELS) DOU Ooul eda a oUn OO 


Left-handedness and handwriting. One of the most 
serious problems confronting the teacher of hand- 
writing is what to do with left-handed children. 
There is a great deal of psychological evidence which 
tends to show that interference with left-handedness 
is directly associated with speech troubles. While 
psychologists are not agreed on the causes operat- 
ing to produce left-handedness, it is undoubtedly a 
physiological condition. If a child is only slightly 
left-handed or if he is able to learn to write with 
the right hand readily and with no accompanying 
speech troubles, he may be taught to write with the 
right hand. It must be remembered that a left- 
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handed writer is at a serious disadvantage ; but even 
though this is true it may be dangerous for him 
to change to the right hand in writing. This 
makes a rather weighty problem for the teacher who 
is not only responsible for the child’s growth in 
handwriting but for his total well-being. 

Interest and motivation. Since handwriting is merely 
a means of expression and has little or nothing 
to do with the content of the thought expressed, it 
is frequently necessary to use devices for motiva- 
tion which have little intrinsic worth. West ! stud- 
ied the problem of the use of incentives in teaching 
handwriting in order to find out whether their use 
is of value. He found that a great majority of 
teachers use incentives and believe that they are 
valuable. He found the following plans in operation : 


1. The granting of certificates by some authority. 
2. The granting of diplomas by some authority. 
3. Extra points added to grades for good work in hand- 
writing. 
4. Various devices used for recognition, as stars. 
The giving of prizes. 
The use of group competition. 
The use of individual competition. 
The granting of special privileges. 


CONDE 


As West points out, most of the incentives are 
artificial and have little intrinsic worth. In every 
school subject the highest incentives are those 
which lead to a mastery of the subject because of its 

1 West, Paul V. Changing Practice in Handwriting Instruction, 
pp. 74-75. Public School Publishing Company. 1927. 
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own worth. Handwriting is no exception to the 
rule but it seems much more difficult to teach so as 
to develop what might be called a writing con- 
sciousness. Handwriting is worthy of one’s best 
efforts because it is a vehicle for expression and has 
the same relation to the written word that proper 
or faulty pronunciation has to the spoken word. 

One of the best means of motivating the learning 
of a pupil is to have him measure the speed and qual- 
ity of his writing at intervals and keep a record of 
his achievement. Most pupils are interested in 
their own improvement. In some of the school 
subjects the work is of such character that the pupil 
cannot measure his progress objectively. In hand- 
writing, however, this is not the case. Facilities for 
measuring specimens of the pupil’s work, together 
with facilities for making comparisons with grade 
norms and standards for the class, furnish a means 
whereby the pupil may be made aware of his prog- 
ress. The incentive to improve is a powerful and 
worth-while one and the teacher will do well to use it 
in motivating handwriting. Records may be taken 
from time to time and compared with previous ones. 

Intelligence and handwriting. The relation between 
skill in handwriting and intelligence as measured by 
tests is positive although the coefficients of correla- 
tion found are usually small. For an unselected 
group of pupils of the same grade, an average of .37 
was found for eleven correlations between intelligence 
as measured by the National Intelligence Tests 
and handwriting when measured by the Thorndike 
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scale.! Practically no relation exists between the 
Stanford-Binet mental age and the handwriting of 
superior children. Tests made on five groups of 
children with median I.Q.’s of 112 or above yielded 
an average correlation of —.07 when the age factor 
was kept constant. Slightiy higher correlations were 
found between intelligence and speed in handwriting. 


Taste LXVIII. SsHowrnc AverAGE CoRRELATIONS CoR- 
RECTED FOR UNRELIABILITY OF THS MEASURES AND THE 
ParTrAL CorRELATIONS, AGE ELIMINATED 


Mean of 12 r’s, writing with Binet MA. . . . . . . 0.55 
MeanioiG rs; awritine wate ¢ Cue miele ir een nO. S22 
Mean of 6 T's, Binet" MA withage . - .. . « « . id 
Meaniolah2 1:85 wirithaes wath Nels eee ere ene ere O20) 
Mean of 6 r’s, N. LT. with age. 3 2 SOrES 
Partial r, writing with Binet MA Ge cone ue Ol 
Partial r, writing with N.I.T. (age constant). . . . . 0.48 


Gates ? combined scores in quality and speed to 
secure a score of general writing ability. He studied 
the relation between this combined score and intelli- 
gence. Table LXVIII gives his correlations. Bas- 
ing his conclusions on his own and other data, Gates 
says it is not impossible that the relationship between 
writing ability and intelligence is positive for inferior 
pupils, slightly positive for average pupils, slightly 

‘Garrison, 8. C. Unpublished Materials, The Peabody Demon- 
stration School, George Peabody College for Teachers. 

* Gates, A. I., and LaSalle, Jessie. ‘A Study of Writing Ability 
and Its Relation to Other Abilities Based on Repeated Tests Dur- 


ing a Period of Months,” Journal of Educational Psychology, Vol. XV, 
pp. 205-216. April, 1924. Warwick & York, Inc. 
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positive for unselected children. The same line of 
reasoning would lead one to conclude that the rela- 
tionship would be of a negative order for gifted chil- 
dren. This is exactly what the writers have found 
to be true for gifted children in the Peabody Demon- 
stration School. 

Measurement in handwriting. In handwriting, as in 
the other school subjects, it is highly desirable to 
make measurements at stated intervals and at such 
other times as may seem desirable. The two aspects 
of handwriting which lend themselves to measure- 
ment are speed and quality. There are a number of 
important uses to which measurements in handwrit- 
ing may be put. The teacher needs to know whether 
the individual pupil is writing as well as he should 
and whether he is developing skill as he progresses 
through the grade. By making measurements of 
the pupils’ abilities in handwriting from time to time 
the teacher is able to see which pupils are making 
progress. Such handwriting records serve also as a 
stimulus to the children in that they are able to 
know just where they stand with respect to the skills 
involved. Pupils are able to measure their own 
writing and keep a progress chart. Devices of this 
kind furnish a powerful means of motivation. 

Speed in handwriting is measured in terms of the 
number of letters written per minute. The usual 
procedure is to have the pupils memorize a short 
selection and then write this continuously for two 
minutes. The number of letters written per minute 
is taken as a pupil’s speed score. It is best for the 
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teacher to use the material given for the scale which 
she will use in scoring for quality. For example, the 
Freeman scale uses the sentence, ‘‘ A quick brown fox 
jumps over the lazy dog.”’ If the Freeman scale is 
selected, this selection should be memorized and used. 

For measuring quality the Thorndike Handwrit- 
ing Scale and the Ayres Handwriting Scale, Gettys- 
burg Edition, have probably been used most. Both 
these scales consist of a series of specimens of hand- 
writing definitely evaluated and arranged in order 
of difficulty. The specimen under consideration is 
compared with the specimens on the scale and a 
value assigned in terms of the values assigned to 
the specimens thereon. The Freeman scale is 
probably the best example of an analytical scale. 
This scale really is composed of five scales, one for 
each of the following: uniformity of slant, uni- 
formity of alignment, quality of line, letter forma- 
tion, and spacing. Each of these five subscales is 
represented by three degrees of quality. The sum of 
the scores a specimen receives on the subscales gives 
the handwriting score. This scale is especially val- 
uable for diagnostic purposes. 

Individual differences in handwriting. As is true in 
all other abilities, children who have received approxi- 
- mately the same school training differ widely in hand- 
writing abilities. The scores made on the Ayres 
scale by the members of several sections of a fifth 
grade are shown in Table LXIX. An examination 
of the table shows that some children are superior 
in writing ability to the norm presented in Table 
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LXVII, page 417, for children several grades lower. 
These differences may be accounted for in several 
ways. Not all the children have the same innate 
ability and therefore do not learn at the same rate. 
Neither have all had exactly the same motivation 
in learning to write. Some pupils learn to take a 
great deal of pride in their work; others are only 
interested in finishing the assigned task in such a 
manner as to get it accepted by the teacher. 


Taste LXIX. Snowing Ayres Quauiry Scores In Hanp- 
WRITING FOR A NUMBER OF FIFTH-GRADE SECTIONS 


SEcTION 
Score 
1 2 3 4 

80 1 
1h; 1 
70 1 3 
65 Jae 2 
60 5 1 2 
55 4 5 3 7 
50 iy 5 3 5 
45 3 8 4 bs 
40 8 10 10 Sin. 
35 1 2 8 2 
30 il 2 5 3 
20 1 1 

No. Pupils 31 34 34 33 


When scores are tabulated as in Table LXX, the 
table is generally referred to as a distribution table. 
In this table a pupil’s score is tabulated according 
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to both speed and quality (form). For example, if 
a pupil has a speed score of 85 and a quality score of 
62, his score would be placed opposite the class inter- 
val 80-89 and under 60. A further examination of 
the table shows that there are children who write 
rapidly and with poor quality, while others write 
slowly and with poor quality. Of the pupils who 
write with good quality some write rapidly and some 
slowly. Almost any combination of speed and qual- 
ity may be found in the table. The fact that such 
a wide variety of combinations is found in a grade 
makes the teacher’s problem in teaching hand- 
writing a more difficult one. 

Diagnosis and remedial treatment. There is a grow- 
ing tendency to give more attention to the individual 
pupil in instruction. In handwriting there is much 
inefficient teaching due to the fact that all pupils 
are taught in the same way regardless of their needs. 
Many teachers, however, recognize the fact that the 
chief purpose of handwriting instruction is to develop 
such speed and quality as will facilitate written 
expression. General instruction in handwriting for 
all pupils does not meet the wide variety of needs 
found in the typical classroom. By means of such 
diagnostic materials as the Leamer Diagnostic 
Practice Sentences in Handwriting ! and Freeman’s 
Chart for Diagnosing Faults in Handwriting? the 


1Leamer, E. W. Diagnostic Practice Sentences in Handwriting, 
Public School Publishing Company. 1924. 

? Freeman, F. N. Chart for Diagnosing Faults in Handwriting. 
Published by Houghton Mifflin Company. 1914. 
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individual needs of the pupils may be discovered and 
individual instruction given accordingly. 


TaBLe LXX. SwHowine Ayres QuaLiry anp Rate Scores 
ON HANDWRITING FoR 132 FirruH-GrapE Pupits 


Quauity Score 
Rate Score 


25 | 30 | 35 45 | 50| 55) 60| 65 | 70| 75| 80 


90-99 
80-89 1 
70-79 
60-69 1 
50-59 
40-49 1 
30-39 
20-29 


SSI 
ally 


SERBE 


bo} bo to| oo] 0 
wfelele]— 


[ee] | oo] | 
to| x] &| a] ~a] 9] wo] |] 8 


Nore. The scores enclosed by the heavy lines are at norm for the 
grade. Those in the upper right-hand corner are above norm for both 
rate and quality. Those in the upper left-hand corner are low in 
quality and high in speed. While those in the lower left-hand corner 
are low in both. 


The method given in Table LXX for tabulating 
scores which show each pupil’s standing in both rate 
and quality of handwriting furnishes an excellent 
way of picturing the conditions in a school system 
with respect to the handwriting ability of the pupils. 
In this table the scores for 132 pupils are tabulated 
so that one may see at a glance the number of pupils 
who are: (1) at norm, (2) high in rate but poor in 
quality, (3) high in both rate and quality, (4) high 
in quality but low in rate, and (5) low in both rate 
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and quality. } With a smaller group of children the 
initials of each child can be entered on the table. 


‘QUESTIONS AND EXERCISES 


1. Distinguish between the general and specific aims of 
handwriting. 

2. Namesome ways of motivating handwriting. If pos- 
sible, visit a grade during the writing period. List any 
methods the teacher uses in providing for individual 
differences and for motivation. 

3. Measure a specimen of your own handwriting by 
means of a handwriting scale. Do you write better than 
the average eighth-grade pupil? 

4. Name all the elements you can which enter into the 
writing habit. 

5. How did Freeman scientifically study handwriting 
movements? 

6. Plot graphs for the speed and quality averages listed 
in Table LXVII. In what grade does most improvement 
take place? 

7. Secure specimens of handwriting from a grade as 
follows: Have the pupils memorize a sentence or short 
selection. Furnish uniform paper to all the pupils and 
then ask them to write the sentence or selection as well 
as they can. Next ask them to write the selection on 
another sheet of paper as well as they can and as rapidly 
as they can. Then secure a third specimen of the same 
selection on still a third sheet of paper, directing that they 
write as rapidly as possible. Be careful to allow exactly 
two minutes for each specimen. 

8. Score the specimens by means of a handwriting 
scale, keeping the scores for each set of samples separate. 
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9. Secure a rate score for each specimen by dividing 
the number of letters written by 2. This will give a score 
in terms of the number of letters written per minute. 

10. Compare the quality of the samples secured under 
the three conditions. What is the difference between the 
median scores for the samples secured under the first and 
third conditions? How do the median rate scores for the 
second and third compare? 

11. Examine the scores for each specimen of the second 
set to determine how many of the pupils are above norm, 
at norm, below norm. 

12. When the scores for your material are tabulated, 
how da they compare with those for a similar grade as 
listed in Table LX VII. 

13. Plot a graph showing the rate and quality scores. 

14. If there are any left-handed writers in the grade 
tested, compare their achievement with that of the right- 
handed. “ 

15. If you have available intelligence test scores for 
these children, find the relation between the scores and 
their writing quality by the method illustrated in Table 
XVIII, page 88. . 

16. Score the second set of samples by means of the 
Freeman scale. Are the medians equal for the five traits 
scored? Find the trait in which the class is poorest and 
the one in which it is best, according to the scale. 

17. Could you prescribe remedial measures in the light 
of the test results? How? 
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THE PSYCHOLOGY OF ARITHMETIC 


Historical. A study of the origin and development 
of the subject matter of arithmetic will show that 
number ideas are more abstract and more difficult 
of formulation than is generally supposed. No one 
knows exactly how the idea of number arose. The 
history of the origin of mathematics is lost in an- 
tiquity. Probably number concepts developed in 
primitive society somewhat as they develop in the 
child during the early years of its life. Naturally, 
those persons of superior ability discovered better 
ways of counting and handling quantitative ma- 
terials. As new ways of treating numerical data 
were discovered, these were passed on to succeeding 
generations. Many individuals of many races have 
contributed to the development of the subject matter 
of arithmetic. 

In studying the history of arithmetic it is found 
that the Hindus, Arabians, and Egyptians showed 
an interest in the subject and applied its operations 
to their business problems. The Greeks manifested 
a great cultural interest in the study of arithmetic 
and realized as well its practical value. .The Romans 
were interested in arithmetic because of its utili- 
tarian value. The contributions they made _ to 
arithmetic are very small. During the ‘‘dark ages”’ 
the development of arithmetic was at a standstill ; 
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but with the advent of the Renaissance, a new and 
wider need was introduced for the subject. The 
commercial and business life of the time demanded 
further knowledge. Following the Renaissance, 
progress in arithmetic was made in several direc- 
tions: (1) the development of arithmetic in rela- 
tion to business and commercial needs; (2) the 
introduction of the common symbols, such as the 
equality sign in the year 1557, division sign in 
1659; (3) the invention of decimal fractions, seven- 
teenth century; (4) invention of logarithms by 
Napier, 1614; (5) algebraic symbols and_ their 
function.! 

Very little is known concerning the earliest form 
of counting, but an examination of the number sys- 
tems of the early civilized nations shows that the 
systems in use were clumsy and that it was often 
necessary to introduce mechanical aids in counting. 
~The Arabic number system is universally accepted 
by the world today. It probably originated in India 
and was transmitted to Europe through Arabia by 
traders. At the present time the system dominates 
_all mathematical and scientific forms of thinking. 
Teachers should recognize that number order and 
number combinations involve abstract thinking and, 
that in order to make instruction in arithmetic 
effective during the earliest stages, a lesson may be 
derived from the primitive intellectual system of 
measurement. It appears quite likely that counting 

Smith, D. E. The Teaching of Elementary Mathematics, pp. 66- 
68. The Macmillan Company. 1906. 
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was first introduced in the form of a one-to-one re- 
lationship. A primitive herder might thus count his 
cattle by placing a stick or pebble on a pile to repre- 
sent one of a herd of cattle and noting the total num- 
ber of cattle possessed by the number of pebbles on 
the pile. The words ‘‘symbol”’ and ‘‘digit”’ indicate 
that the fingers were related to early counting. 
Furthermore, the fact that our counting system is 
based on groupings of tens lends further support to 
this contention. The lesson to be learned by the 
teacher here is that the ability to deal with nu- 
merical data in an abstract. way grows out of ex- 
periences in which the child has handled concrete 
materials. Numerical symbols, rather than the 
concrete objects, may, after the child has had suffi- 
cient experience with things themselves, be used in 
thinking. 

Learning to count as a preparation for later numerical 
work. The child early begins to acquire ideas of 
number. In his play with blocks and objects of all 
kinds he develops a need for and an interest in num- 
ber. This is later expressed in his attempts to count. 
The normal child, if given opportunity, will soon 
learn to count a small.number of objects. This 
ability gained early in life has certain definite values 
which function later in the acquisition of arithmeti- 
cal ability. Counting has values which may be listed 
as follows: 

1. Gives the number series in their proper orders. 

2. Gives definite names to the different positions in the 
number series. 
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3. Gives the decimal system and the repetition that 
enters into the Arabic system. 

4. Prepares for an association of the spoken name with 
the written symbol. 

5. Prepares for the four fundamental operations with 
which arithmetic is primarily concerned. 


Without a knowledge of the names of the numbers 
and their proper order, the child will be unable to 
associate the spoken name and its position with the 
written symbol. The child cannot thus acquire the 
concepts that are necessary for the acquisition of 
knowledge relating to the fundamental operations in 
arithmetic. 

The relation of the number concept to the written 
symbol. After the child has acquired a concept of 
the number, the next task confronting him is the 
association of this concept with the written symbol. 
The symbol ‘‘2” associated with the spoken word 
‘“‘two”’ will be meaningless to the child unless he has 
already acquired the concept of the spoken word 
‘“‘two.’’? Needless to say, this concept must be ac- 
quired through experiences in which the spoken word 
‘“‘two’’ is constantly and simultaneously associated 
with two objects. In the early period of training 
and after the concept of certain numbers has been ac- 
quired, the symbol ‘‘2”’ is associated simultaneously 
with the spoken word ‘‘two”’ and in this manner the 
child develops a meaning for the symbol. 

When should formal instruction be introduced? Edu- 
cators are not in agreement concerning the time to 
begin a study of formal number. The results of an 
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investigation by Jessup and Coffman! indicate that— 
there is no agreement in practice concerning the 
grade in which this formal instruction should be 
introduced. Data as to the grade in which formal 
number work was begun were secured from 754 cities. 
This investigation indicated that in one half the 
cases a textbook is introduced in the fourth grade. 
Furthermore, it is found that the place of introduc- 
ing the text varies from the first to the sixth grade, 
inclusive. Objective tests show that formal num- 
ber work can be deferred until the end of the third 
year in the school without placing the student at a 
disadvantage in relation to the acquisition of skill 
in the fundamentals. In this connection Taylor ? 
conducted an investigation which indicates that 
time spent on silent reading is of more value than 
that spent on formal number and that the children 
trained in silent reading actually surpass those whose 
time is used for number work. Of course, one must 
not infer here that counting and small problems are 
not to be introduced. It appears that counting and 
other simple number concepts should be introduced 
in connection with the other activities of the school- 
room. Certainly abstract relations should not be 
introduced early. Number work can be introduced 
by means of problems which arise in the schoolroom 
or in the class procedure. Plays and games are 


1 Jessup, W. A., and Coffman, L. D. The Supervision of Arith- 
metic. The Macmillan Company. 1916. 

2 Taylor, J.S. “Omitting Arithmetic in the First Year,” Educo- 
tional Administration and Supervision, pp. 87-93. February, 1916. 
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often of great value because they create a need for 
counting and for other simple number facts. Games 
can thus be made a means as well as a motivating 
factor for the acquisition of number concepts. 

What are the aims of arithmetic in the elementary 
school? A subject like arithmetic, which has so long 
held a prominent place in the curriculum, has de- 
veloped a series of values to justify itself. These 
values have changed continually so that the aims of 
arithmetic teaching at one period may not be the 
same as those of another. As a result of experi- 
mentation dealing with the transfer of training, 
the extreme view of formal discipline which was so 
generally held in the past has been modified. 
As a result of this, arithmetic has lost some of its 
importance in the curriculum. 

The utilitarian value has long served to explain 
the place of arithmetic in the elementary school 
curriculum. In recent years the subject matter of 
arithmetic has constantly been under severe criti- 
cism and has been studied in order that the material 
that is not of use in actual life situations might be 
further eliminated. As a result of the various in- 
vestigations as to the essential elements that should 
be taught in arithmetic, a great many topics have 
been eliminated while other material has been added 
in order to meet the economic and social demands 
of the present day. 

The aims of arithmetic may be considered from 
two points of view. The one has reference to the 
development of such skills and knowledges as will 
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be of value in practical situations in life. The other 
is concerned with the development of such skills 
and knowledges as will be of aid to the individual 
in the development of his intellectual life. It is in 
connection with the realization of such aims that 
the various studies of the materials needed in arith- 
metic have been conducted. In the investigation 
of those most essential in arithmetic, one finds that 
the investigators have used different methods of 
attack and have chosen different fields for their 
studies. 

Jessup ! reports the results of replies from a ques- 
tionnaire sent out to school superintendents. This . 
questionnaire dealt with the elimination of topics 
and the place of increased emphasis in arithmetic. 
Replies were received from eight hundred and thirty 
city superintendents. Charts I and II give the re- 
sults from this study. Chart I deals with the topics 
that the superintendents favor eliminating. Chart 
II shows the topics superintendents favor giving more 
attention. These charts are taken from the report 
given by Jessup. . 

As a result of the findings of this investigation 
Jessup ? concludes : 


In view of the fact that such a large percentage of the 
superintendents of the country have already either elimi- 


1Jessup, W. A. ‘Current Practices and Standards in Arith- 
metic, Minimum Essentials in Elementary School Subjects. Stand- 
ards and Current Practices,’’ The Fourteenth Yearbook of the National 
Society for the Study of Education, Part I, pp. 116-130. 
2 Tbid., p. 118. 
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nated these topics or are in favor of giving them less atten- 
tion, it is recommended that an economy of time may be 
effected by the elimination of the following topics from 
the elementary course of study: apothecaries’ weight, 
alligation, aliquot parts, annual interest, cube root, cases 
in percentage, compound and complex fractions of more 
than two digits, compound proportion, dram, foreign 
money, folding paper, the long method of greatest common 
divisor, longitude and time, least common multiple, 
metric system, progression, quarter in avoirdupois table, 
reduction of more than two steps, troy weight, true dis- 
count, unreal fractions. 


Wilson! and Wise? conducted independently 
studies in which they had school children collect 
the examples used by their parents in their daily 
activities. Both these studies are very practical 
in their implications, and their results point to the 
same general conclusions. Most of the examples 
reported involved only the four fundamentals. 
When fractions were used both studies show that 
4, 4, 4, 3, 3, and 4 constituted most of the fractions. 
Very few problems were found which dealt with 
such topics as board measure, compound interest, 
carpeting, proportion, roofing, shingling, square 
measure, foreign exchange, apothecaries’ weight, 
compound and complex fractions, paper folding, 

1 Wilson, G. M. ‘A Survey of the Social and Business Use of 
Arithmetic,” ‘Second Report of the Committee on Minimal Es- 
sentials in Elementary School Subjects,” The Sixteenth Yearbook of the 
National Society for the Study of Education, Part I. 

? Wise, Carl T. “A Survey of Arithmetical Problems Arising 


in Various Occupations,” The Elementary School Journal, Vol. XX, 
pp. 118-136. 1919. 
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linear measure, painting, hay in stack, cord of wood, 
troy weight, or the metric system. These studies 
suggest that more emphasis should be placed on the 
fundamentals and the simple problems that are en- 
countered in daily life. Smith! reports an investi- 
gation made in connection with the arithmetic used 
by elementary school children in their activities 
outside of the school. These activities consisted 
primarily of counting, together with short exercises 
involving the four fundamentals. The four funda- 
mental operations were needed in most cases in the 
play activities such as games, playing store, and 
banking. 

The studies here listed, together with those con- 
ducted by Mitchell,? Moore,*? Woody,‘ and others, 
indicate that what is needed most in arithmetic 
is more emphasis on the four fundamentals. Each 
of these studies considered arithmetic from the utili- 
tarian viewpoint and therefore the essentials are 
stated in accordance with this view. 

What is the function to be developed? ‘The func- 
tion to be developed in the study of arithmetic is 


1Smith, Nila B. “An Investigation of the Uses of Arithmetic 
in the Out-of-School Life of First-Grade Children,” The Elementary 
School Journal, Vol. XXIV, pp. 621-626. 1924. 

2 Mitchell, H. E. ‘‘Some Social Demands on the Course of Study 
in Arithmetic,” ‘‘Third Report of the Committee on Economy of 
Time in Education,” The Seventeenth Yearbook of the National So- 
ciety for the Study of Education, Part I, pp. 7-17. 

3 Moore, E. C. Minimum Course of Study, pp. 1-41. The Mac- 
millan Company. 1922. 

4Woody, Clifford. ‘Salesmanship,” The Elementary School 
Journal, Vol. XXII, pp. 505-520. 1922. 
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—a conception of numerical relation and the ability 
to use this conception in life situations. The child 
very early acquires concepts of numerical relations. 
These are usually expressed in units that are un- 
standardized as ‘‘more” or ‘‘less,’’ ‘‘much” or 
‘little,’ etc. Number cannot be thought of as a 
sense fact; but as an idea resulting from the ex- 
periences of the child. The acquisition of the con- 
cept of number is a gradual process. A child fairly 
early learns to distinguish between one object and 
two objects; but the distinction between four ob- 
jects and five objects is not so simple, and is not 
made by the child so early. Counting is sometimes 
carried on quite early by him; but he is not always 
able to apply the number names to a great number of 
objects. The process of applying number names 
to objects is not a concrete process; but rather an 
abstract one. In the case of number names in count- 
ing, a series of names stands for a series of objects. 
However, the same names may be applied to differ- 
ent things, as: books, sticks, playmates, or other 
materials wholly unrelated to the number names or 
to one another. In each case there is one name for 
each object counted and, as more objects are intro- 
duced into the series, more number names are used, 
but the same number name is not confined to one 
kind of object. 

Upon what factors does ability in arithmetic depend? 
It is important that we know the relation between 
the various factors conditioning successful work in 
arithmetic and the importance of each. Thorn- 
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dike ' summarized the findings concerning the inter- 
relation of abilities as they apply to arithmetic. He 
states : 


Achievement in arithmetic depends upon a number of 
different abilities. For example, accuracy in copying 
numbers depends upon eyesight, ability to perceive visual 
details, and short-term memory for these. Long column 
addition depends chiefly upon great strength of the addi- 
tion combinations especially in higher decades, ‘“carry- 
ing,’ and keeping one’s place in the column. The solu- 
tion of problems framed in words requires understanding 
of language, the analysis of the situation described into 
its elements, the selection of the right elements for use at 
each step and their use in the right relations. 


In an investigation made at the University of 
Iowa, Huffaker? attempted to determine the im- 
portance of some of the factors as they condition 
learning in arithmetic. He studied the performance 
of 66 pupils in the University Experimental School 
by means of a large number of tests. He then 
analyzed his test results. His conclusions are given 
below. 


1. The chief conditioning factors in general arithmetical 
ability are: first, attitude; second, mental age; third, > 
chronological age. He found the relative importance of 
these factors to be approximately as follows: attitude, 2.8 ; 
mental age, 1.76; chronological age, 1.00. 

1 Thorndike, E. L. The Psychology of Arithmetic, Chap. XIV, 
p. 295. .1922. By permission of The Macmillan Company, pub- 
lishers. 

2 Huffaker, C. L. ‘Psychological Analysis of Learning in Arith- 
metic,’ Ph.D. Thesis, unpublished, p. 5. University of Iowa. 
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2. The chief conditioning factors in the ability to solve 
problems stated in words are: first, computation ; second, 
mental age; third, chronological age. The relative value 
of these factors were found to be: computation, 3.96; 
mental age, 1.99; chronological age, 1.00. 

3. The chief factors which condition the ability to solve 
exercises in computation are: first, attitude; second, 
mental age; third, chronological age. The relative im- 
portance of these factors was found to be approximately : 
attitude, 3.56; mental age, 1.16; chronological age, 1.00. 


Case studies were made of many of these pupils. 
When a pupil was found whose achievement varied 
widely from his general educational achievement, 
the tendency was for him to score high in attitude in 
case he scored higher in arithmetic than in the other 
school subjects. The tendency was for him to 
score low in attitude in arithmetic in case he scored 
lower in arithmetic than in the other subjects. 

Motivation in arithmetic. Arithmetic makes little 
or no appeal to the collecting tendency, to muscular 
manipulation, to sensory curiosity, or to the child’s 
original interest in things and their mechanisms, and 
people and their behavior patterns, but it is fairly 
well liked by children. The reason for this lies prob- 
ably in the strength of its appeal to the interest of the 
child in definite achievement, success, doing what 
one attempts to do, and, in grades five to eight, to 
the practical interest of getting along in the world. 
Arithmetic, more than any other subject in the ele- 
mentary school, permits the pupil to see his own prog- 
ress and determine his own success or failure. 
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The strongest appeal to the pupil is based on the 
development of a full conviction that what he is to 
learn is necessary and useful in his life. It will not 
suffice merely to justify the lessons in an artificial 
way. Once social worth is shown, we can reasonably 
assure ourselves that the child will be actuated by a 
real motive, that attention will be cheerfully given, 
that interest of a really dynamic nature will be 
aroused. New experiences can be related to the 
subject at hand. No other subject yields so well to 
a treatment in which interest can be aroused through 
games, competition, and other social activities. The 
activities involved in arithmetic can be referred to 
problems in connection with any of the interests of 
the child. Even puzzle solving is often arrived at 
through some process in arithmetic. Any healthy 
means to give further interest and better stimulation 
to the child’s activities related to arithmetic prob- 
lems should eagerly be sought and cherished. 

Formation of habits. James! lays down, as one of 
the first principles in habit formation, that the pupil 
should have a clear understanding of the habit to be 
formed. In arithmetic, more than in any other 
subject in the elementary school curriculum, correct 
habit formation is important. Every item in the 
subject matter as a whole, every item in the multi- 
plication table, the simple addition combinations 
and the reverse processes, the simpler tables of 
weights and measures — all these and similar items 

1 James, William. Psychology, Briefer Course, Chap. X. Henry 


Holt and Company. 1910. 
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—must be developed into habit. Also, there are 
the habits of procedure upon which all quantitative 
knowledge is based. In order that computation 
can be easily and quickly understood, there are spe- 
cific processes which are performed in certain ways 
and definite mechanical placings of figures that are 
very important. 

What drills are needed? It appears to be a sound 
assumption that all persons should be skilled in addi- 
tion, subtraction, multiplication, and division. In 
order that the individual may be skilled in these 
processes, it is necessary to_have—a_certain-amount 

.of correct. practice.__Correct_ practice in_these-four 
processes is essential to_insure the development of 
the proper habits of accuracy, speed, and applica- 
tion. It is needless to state that the amount. of 
practice necessary to establish habits varies directly 
with the difficulty of the habits to be established 
and the ability of the student... However, very few 
drills take into account the difficulty of the differ- 
ent exercises. In fact, it has only been within recent 
years that there has been any scientific evidence 
concerning the relative difficulty of the integral 
processes.__ Phelps! (1913), Holloway? (1917), Clapp? 


1 Phelps, C. L. ‘A Study of Errors in Tests of Adding Ability,” 
Elementary School Teacher, Vol. 14, pp. 29-39. 1913. 

* Holloway, H. V. ‘Experimental Study to Determine the Rela- 
tive Difficulty of the Elementary Number Combinations in Addi- 
tion and Multiplication,’ University of Pennsylvania Studies in Edu- 
cation. 1917. 

Clapp, F. L. “The Number Combinations: Their Relative 
Difficulty and the Frequency of Their Appearance in Text-Books,”’ 
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(1924), and_ReBarker 1 (1926) conducted investi- 
gations in which the relative difficulty of the num- 
ber combinations of the fundamental processes was 
studied and determined scientifically. These in- 
vestigators attacked the problem by studying the 
errors made in the fundamental processes by grade 
children. This method assumes that the prob- 
ability of error in a given process is an index of the © 
difficulty of the combination. 
~Other investigators have used the length of re- 
action time-taken to perform certain combinations 
as an index of the difficulty. Smith, Heilman, and 
Shultis have used this method. The results from 
all these investigations are reviewed and presented 
in tabular form by ReBarker in his investigation 
conducted at George Peabody College for Teachers. 
Tables LXXI, LXXII, LXXIII, and LXXIV give 
the order of difficulty of the combinations as found 
by Clapp and ReBarker. Clapp’s investigation is 
based on errors made by 7000 children from grades 
four to eight, inclusive. ReBarker’s investigation 
is based on results from 4000 children from grades 
five to eight, inclusive (1000 from each grade). 

He expresses the relative difficulty in standard 
deviation units. By thus giving the difficulty in 
standard deviation units, it is assumed that the errors 


Bureau of Education Research Bulletin, No. 2. University of Wis- 
consin. 1924. 

1 ReBarker, Herbert. ‘‘A Study of the Simple Integral Processes 
of Arithmetic,’’ George Peabody College for Teachers, Contributions 
to Education, No. 26. 1926. 
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Taste LXXII. Ssowrne tHe ORDER oF DIFFICULTY, FROM 
GREATEST TO LAST, FOR THE SUBTRACTION Cousins 
TIONS AS FOUND BY ie oe AND CLAPP 


ReBaRKER Cuapp REBARKER CLAPP REBARKER Ciapp 

16 — 9 4— 9 5—0 14—7 5 — 1 10 — 2 
15 — 9 13 —4 9—0 12 —4 8-1 7—6 
iis) = 16-9 4—0 10 —8 2—2 9—5 
3 14—65 10 —7 7-4 6—6 8 —7 
15 —8 17 —9 3 — 2 12 —8 10 —9 4—] 
14 —6 15 —9 5 — 2 1—0 4—2 2—2 
11 —4 17 —8 9—2 8 —3 6 — 2 7-5 
13 — 4 15 —7 3—0 7—0 9—4 6—4 
138 — 5 13-—9 4—]1 | 12-9 8 —6 6—1 
16 —7 138 — 5 8—3 10 — 5 12 —6 2—1] 
11 —8 16 —7 12 —7 10 — 6 7-7 5 — 2 
14 — 5 13 —7 12—8 8 —0 14—7 6-3 
13 — 8 13 — 8 8 — 2 2-0 2—1 3—1 
14—9 Tl —3 11 —2 9—7 6 — 4 7-1 
12—4 14 —6 11 —6 9—4 8—5 4—3 
15 — 7 12 — 3 9—7 4—0 10 —8 o— 9 
17 —9 15 —6 12—9 3 —0 9—1 8 —4 
13 — 9 14-8 18 —9 5 —0 38 —3 6—5 
13 —7 12 —5 1-1 9 —6 5— 5 9-8 
14-8 12 —7 3-1 8 — 2 7-2 4—4 
8 —0 11 —4 6-1 10 —4 8 —4 9-1] 
11 —5 11 — 6 10 — 2 8-8 7—5 9—9 
17 —8 16 —8 6 — 3 9-3 10 — 5 5—3 
11-9 18 —9 7—3 7—3 9—6 5—4 
1—0O 1-9 10 — 6 6 —0 9-9 1-1 
6-0 11 —7 8—8 9—0 5—4 8-1 
9-3 13 —6 16—8 7-2 6—5 4—2 
10 —3 15 —8 7-1 12 —6 10 — 1 6-6 
12 — 3 8—5 4—3 10 —7 2— 3 3 —3 
11 —7 11 —5 4—4 8—6 7—6 3 —2 
2-0 11-8 7-4 11 —2 8 —7 7—7 
7—0 9—2 10 — 4 10 —1 9-8 5-1 
12—5 10 — 3 9—5 6 —2 0-0 0—0 
13 — 6 10 — 9 
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FROM 


I 


SHOWING THE ORDER OF Dirricuury 


TaBLe LXXIII. 


, FOR THE MU.tipiication ComBINna- 


TIONS AS Founp BY REBARKER AND CLAPP 


GREATEST To LAST 


CLAPP 
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XXX XK KK KK KK KK KK KKK KKKKKKKKKKKKKK 
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ReBARKER 
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Capp 
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Taste LXXIV. Snowine rue Orper or Dirricuiry, FROM 
GREATEST TO LEAST, FOR THE Division CoMBINATIONS AS 
Founp By REBarKER AND CLAPP 


Q 
5 
wy. 
lac} 


ReEBarRKER REBARKER CuapP REBaRKER Capp 
2+1 2+2 2+2 0+ 2 0+7 21 +3 
54 + 9 9+9 7+1 0+7 6 + 2 30 + 5 
54 + 6 28 + 4 3+3 0+8 16+8 12 +3 
48 +6 1+1 8+1 8+ 1 12+4 15 +5 
28 + 4 36 +4 9+] 45+5 | 28+7 12 +6 
56 + 7 8§+8 6+ 1 42 +6 27.+9 36 + 6 
64 +8 3+ 3 4+4 18 +9 10 + 2 16 + 2 
63 + 7 6+ 6 18 +2 16+ 8 21+3 14+7 
36 + 4 56 + 8 40 +8 4+] 40 +5 24 +8 
27 + 3 54 + 6 0+1 20+ 4 |] 30+6 48 +6 
42 +6 9+1 45 +9 6+ 1 16 + 4 24 +4 
42 +7 24 + 6 45 + 5 32 + 8 20 + 4 2+] 
63 + 9 0O+1.| 18+83 35 + 5 30 + 5 49 + 7 
1+1 6+ 3 0+5 | 27+9 0+9 | 400+8 
48 +8 32 + 4 24 +6 5+1 16 + 2 72 +8 
72 + 8 18 + 2 32 +8 0+3 10 + 5 18 + 6 
5+1 § +4 9+9 64 +8 15+ 5 24 + 3 
24 + 3 56 + 7 81 +9 48 +8 12 +6 72 +9 
3+1 45 +9 36 + 6 0O+4 8 +2 20 + 5 
32 + 4 30 + 6 385 + 7 0+6 12 +2 8 +2 
5+ 5 38+1 0+ 2 42 +7 6+ 3 12 +2 
4+] 35 + 7 0+4 36 + 9 9+3 15 + 3 
14 +7 18 + 3 15 + 3 28 +7 12 +3 14 +2 
56 + 8 7+7 0+8 63 + 7 7+7 10 + 5 
36 + 9 5+ 5 18 +9 27 + 3 21+7 6 +2 
8+ 8 4+4 6 + 6 16+ 4 20 + 5 81+ 9 
24 +4 63 + 9 0+3 7+1 14+2 9+3 
24 +8 0+5 18 + 6 12 +4 4+2 10 + 2 
35 + 5 0+9 72 +9 40 +5 8+4 25 +5 
49 +7 54 + 9 0+6 | 21+7 | 25+5 4+2 
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will fall into a normal frequency distribution, rather 
than a rectangular distribution, as is assumed by 
giving results in terms of “‘per cent of error.’ The 
assumption made by ReBarker is one commonly 
made in scale construction. 
_~ Drill on the fundamentals as a part of the recitation. 
“ J. C. Brown! conducted two thorough investiga- 
tions in which he made a comparative study of the 
value of using part of the class period for drill as op- 
posed to the ordinary routine procedure. In each 
experiment the children were divided into two 
groups, of equal ability as determined by results 
from the Stone Arithmetic Tests. The total num- 
ber of pupils thus placed in the drill section was 25, 
in the non-drill section 26. After each grade had 
been divided, teachers of as nearly equal teaching 
ability as were available were placed in charge of each 
section. The two sections of a given grade recited 
at the same time each day and the recitation periods 
were of the same length, covering the same amount of 
subject matter in the textbook. The only variable 
factor was that of drill. In the drill section the first 
five minutes of each recitation was devoted to drill 
work in addition, subtraction, multiplication, and 
division. About one half of this drill work was 
written and the other half oral. The other section 
of the grade was given no drill work. This first ex- 


1 Brown, J.C. ‘An Investigation on the Value of Drill Work in 
the Fundamental Operations of Arithmetic,” Journal of Educational 
Psychology, Vol. II, pp. 81-88, 1911; Vol. III, pp. 485-492, 561- 
570, 1912. 
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periment was carried out on pupils of the sixth, 
seventh, and eighth grades. The practice was con- 
tinued for thirty recitation periods when a second 
test was given. The object of the second test was 
to determine the effect of the five-minute period of 
drill in the fundamentals. The second experiment 
was similar to the first, both in purpose and pro- 
cedure. In the second experiment 222 children were 
used and the drill was given for twenty periods. 

In both experiments it was found beneficial to 
have the daily lesson in arithmetic preceded by a 
drill period on the fundamental number facts. In 
the first experiment the drill section increased its 
speed by a much larger per cent than the non-drill 
section. The greatest increase was made by the 
sixth grade (35 per cent); the seventh grade came 
next (20 per cent); and the least gain was made by 
the eighth grade (13.8 per cent). In the second ex- 
periment the drill section showed an improvement 
of about two and one-half times as much as the non- 
drill section. In order to determine whether the 
gain in the fundamentals, due to the drill work, 
was offset by a loss in the reasoning ability, a 
test in reasoning was given. The drill section did 
6.3 per cent better than its own previous record in 
reasoning and the non-drill section made an im- 
provement of but 3 per cent on its previous record. 
In general, a high correlation has not been found be- 
tween ability in the fundamentals and ability in 
problems involving reasoning in arithmetic. Like- 
wise, very little transfer from one arithmetical process 
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to another has been noted. Thus the superiority in 
improvement actually found in reasoning for the 
drill section indicates that the five minutes of drill 
at the beginning of the recitation had an effect on 
the remaining part. This appeared to place the 
student in an attitude, a state of readiness, or a 
mental set that had a positive influence on the reci- 
tation. 

In order to determine whether the superiority 
secured in the five-minute drill exercises was tran- 
sient or not, Brown tested the two sections a third 
time after a vacation of twelve weeks. No formal 
school work was done by any of the pupils during 
the period. The drill section did better on the third 
test in everything except in addition and in total 
score. In these the records were much better than in 
the first test. The non-drill section either did worse 
or made no improvement in comparison to the second 
test in everything except in subtraction. Thus the 


_results here show drill to be superior with respect to 


\ 


the permanency of the effects. 
Buswell and Judd! reviewed studies made by 
Phillips, Wimmer, and Kerr in which each of the 


‘studies shows that drill makes for substantive gain. 


In all the experiments here referred to, the drill 
periods were comparatively short. It cannot be 
inferred from this that doubling the length of 
drill period would double the gain in achievement. 


1 Buswell, G. T., and Judd, C. H. ‘Summary of Investigations 
Relating to Arithmetic,” Supplementary Educational Monographs, 
No. 27. 1925. 
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These experiments on drill show the value of drill 
in increasing efficiency. Drill in arithmetic can be 
justified, even though the gains from its use may not 
be so great as are represented in the experiments 
cited. 

Conditions of drill. After the teacher finds out what 
drills are needed and that drill, as a part of the recita- 
tion is effective, her next problem is: What are the 
combinations of drill that will give the best results? 
In an answer to this question Buswell and Judd! 
have reviewed the experimental studies on the 
various conditions of drill under four headings: 
““(1) the various kinds of drill, (2) the effect of the 
distribution of drill periods, (3) the effect of rest 
and vacation periods, and (4) the effect of initial 
ability on the improvement made through drill.” 

1. The various kinds of drill. If a teacher is going 
to employ drill, it is of the utmost importance that 
the best method of drill be used. Kirkpatrick ? 
investigated drill in connection with memorizing 
multiplication combinations. He made a compari- 
son of the traditional method of memorizing the 
multiplication table as opposed to the incidental 
method of learning the combinations from a key 
sheet, also the method of learning the multiplication 
combinations through the application of the proc- 
esses in actual practice. He found that memory 


1 Buswell and Judd. Op. cit., Chap. VI. 

2 Kirkpatrick, E. A. ‘‘An Experiment in Memorizing Versus 
Incidental Learning,” Journal of Educational Psycholoay, Vol. V, 
pp. 405-412. 
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plus practice was the best method, while memorizing 
the table according to the traditional method was 
the poorest. These results are of interest because 
of the wide use that is made of the method of mem- 
crizing in exact order the combinations of the multi- 
plication tables. 

Wimmer ! made a comparative study of the effect 
of drilling for speed and drilling for accuracy. This 
experiment was conducted in connection with grades 
five to eight, inclusive. Table LXXV shows the 
results from his investigation. He concluded that 
_drilling for speed, in general, is superior to drilling 
for accuracy. 


TasLE LXXV. CoMPARISON BETWEEN DRILL FOR SPEED 
AND DRILL FoR ACCURACY 


GRavDE 6E GraDE6W DIFFERENCE 
(Drilled for (Drilled for IN Favor oF 
Speed) Accuracy) SPEED 
Alltests” A + eek heer ie 8.8 2.3 
Fundamentals . . . . 12.9 6.9 6.0 
Reasoning, rights only. 11.9 10.6 13 


2. Distribution of practice in the simple arith- 
metic processes. The theory dealing with a proper 
distribution of drill on the number combinations 
assumes that all combinations should be practiced 
but that combinations which are inherently most 


1 Wimmer, Herman. “Experimental Study of the Effects of 
Drill in Arithmetical Processes under Varying Conditions,” Indiana 
University Studies, pp. 96-102. 1916. 
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difficult should be practiced most. Knight! gives 
the results from an investigation conducted by Luse 
at the University of lowa in which the general prob- 
lem of distributed and non-distributed drill was 
studied. Luse used six hundred fifth-grade pupils 
equally divided into parallel groups on the basis of 
general arithmetical ability. One group was given 
drill material carefully constructed as to the dis- 
tribution of practice material in the four funda- 
mental operations.?, The other group used material 
that was not so carefully constructed as to the dis- 
tribution of practice in the operations; certain 
combinations were actually slighted. Experienced 
teachers on the average did not show preference for 
either type of drill materials. The two groups were 
then given fifty consecutive fifteen-minute periods 
of drill. Luse conducted her experiment under well- 
controlled conditions. All factors were controlled 
except the distribution of drill on the different opera- 
tions. After the fifty consecutive drill periods, each 
group was given a series of tests — one series a few 
days after the drill periods and another three months 
later. The findings from this study which seem the 
most pertinent here are: 

1. The gain from the distributed drill was 20 per cent to 
54 per cent in the number of combinations attempted, and 
31 per cent to 85 per cent in the number of combinations 


1 Knight, F. B. Third Yearbook of the Department of Superintend- 
ence of the National Education Association, pp. 39-40. June, 1926. 

2Luse, Eva M. “Transfer within Narrow Mental Functions,” 
A Study of the Effects of Distributed versus Non-Distributed Drill 
in Arithmetic. University of Iowa Monographs in Education, No. 5. 
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correctly answered. The gain from the haphazard type 
of drill was from 11 per cent to 40 per cent in attempted 
combinations and from 13 per cent to 61 per cent in com- 
binations correct. 

2. The distributed drill gave an excess over the non- 
distributed drill in examples solved correctly. Gains 
attributed to distribution of practice are : 


AGCLLLON ac dt, ee oe 
Subtraction oe. |.4 eee ee 
Multiplication: -.'21n., =. 6. 48 oo 
DIVISION eee. = ee 2 eee 


3. The same relative differences in gain from the dis- 
tributed and non-distributed drill held for the different 
levels of ability as for the whole group. 

4. The permanent gain, namely, the gain held during 
the summer vacation, a period of no practice, in actual 
number of examples was greater for the group having 
distributed drill. 

5. In the comparisons made there were 126 opportuni- 
ties for either form of drill to yield results higher, equal, or 
lower than the other form of drill. The distributed drill 
excelled in 120 and the non-distributed in 6 of these oppor- 
tunities. Of the 120 in which the distributed drill excelled 
75 showed statistically significant differences, that is, the 
differences of the means varied from 3 to 12.9 times the 
probable error of the difference. Of the 6 cases in which 
the non-distributed drill excelled, no one of the differences 
was statistically significant. 


Reed ! conducted an experiment with first- and 
second-year college students working one hour on 


1 Reed, H. B. “Distributed Practice in Addition,” Journal of 
Educational Psychology, Vol. XV, pp. 248-249. 1924. 
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adding examples of five two-place numbers having no 
zeros. The subjects were divided into four groups. 
Group 1 worked for one hour continuously, group 2 
twenty minutes a day for three days, group 3 ten 
minutes a day for six days, group 4 ten minutes a day 
twice a week for three weeks. Time was marked 
by each group every ten minutes. Results show 
that the twenty-minute period was the most effective. 

Although experimental evidence is not wholly 
in agreement concerning the optimum distribution of 
practice, the teacher must ever bear one important 
principle in mind: that the element of fatigue will. 
serve to reduce efficiency. When pupils become 
fatigued, as will be the case in longer practice peri- 
ods, efficiency will be reduced. In most cases studies 
in other fields have shown distributed practice to be 
more effective. This is especially important in con- 
nection with reviews. Distributed practice or re- 
views with the interval slightly increased each time 
between reviews appears to be the soundest prin- 
ciple to follow. In the light of present scientific 
evidence this is probably the best procedure. 

3. The effect of rest and vacation periods. The 
experimental results of the study conducted by 
Brown ! have already been referred to in connection 
with the effect of rest and vacation on test results. 
Brown found that the effect of drill persisted after 
a period of twelve weeks. The non-drill class either 
did worse or showed no improvement after a period 
of twelve weeks. The pupils of the drill class main- 

1 Brown, J.C. Op. cit. 
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tained their superiority at the end of twelve weeks. 
Kirby ! made a study of the effects of drill when the 
intervals were varied. He found that there was a 
slight gain during an interval of twelve days, but 
during an interval of twelve weeks there was a loss. 
It has been found that the loss from shorter intervals 
is not so great as from longer intervals. Further- 
more, the effects of drill show rather clearly at the end 
of the interval or vacation period. The loss, because 
of the vacation period, is regained in a short time 
when the periods are short; but when the periods 
are longer it takes a fairly long time to regain this loss. 

4. The effect of initial ability. Students with 
high initial ability in arithmetic usually make the 
greatest progress. The effect of practice, or drill, is 
the greatest for these. Phillips? concludes from a 
study of the relation of initial ability to the extent 
of improvement in certain mathematical traits that 
the pupils with high initial ability profit only from 
drill that is intense in character. Intense drill is 
superior for the pupils with high initial ability, while 
drill which is of the ordinary class-work type is al- 
most valueless for the group with high initial ability. 
A question that is of primary importance to the 
teacher in the elementary grades is the proportion 
of class time that should be given to drill. A cer- 

1 Kirby, T. J. “Practice in the Case of School Children,” Teach- 
ers College, Columbia University, Contributions to Education, No. 
58. 1913. 

? Phillips, F. M. “Relation of Initial Ability to the Extent of 


Improvement in Certain Mathematical Traits.’’ Pedagogical Semi- 
nary, No. 26, pp. 330-335. 1919. 
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tain amount of intense ‘“‘snappy”’ drill at the be- 
ginning of the recitation has been found of value. 
But this drill period has an optimum time. The 
teacher must not tire the pupils with drill, must not 
let it drift along, or fall into routine activity. 


QUESTIONS AND EXERCISES 


1. List the aims of arithmetic in the elementary school. 
Consult a course of study and see how the list you have 
made compares with that given there. 

2. Discuss the value of the materials of arithmetic as 
an aid in thinking. 

3. List the factors upon which ability in arithmetic 
depends. 

4. List all the methods you have observed teachers use 
in motivating pupils in their work in arithmetic. Which 
methods do you consider superior? Which inferior? 

5. What is the value of such studies as ReBarker’s and 
Clapp’s? Would their findings have any value for the 
teacher who is arranging drills? 

6. State Brown’s method of investigating the value of 
drill work. What did he find? Does this experiment 
have any practical value? 
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CHAPTER XX 


THE PSYCHOLOGY OF ARITHMETIC (Continued) 


Simplicity of explanations. It is a fundamental prin- 
ciple in learning that concepts are developed through 
experience. It is true also that the child learns new 
concepts in terms of those already established. 
Teachers must ever guard against assuming that the 
child has certain concepts and basing their teaching 
on this assumption. The acquisition of the con- 
cept of ‘‘one-third”’ is not a simple process, but, 
after the concept is acquired, it appears to be rather 
simple. In order to build such a concept, the teacher 
can make use of some simple illustrations, as divid- 
ing among three children an apple, or a stick, or any 
other material that lends itself to such treatment. 

A fault most commonly found in textbooks on 
arithmetic is their brevity of explanation. This is 
not so true of recent texts. The new processes are — 
frequently abbreviated in such a manner that only 
adults familiar with the arithmetical processes are 
able to understand these. Often they are not intro- 
duced in a language or manner that is in keeping 
with the mental and educational development of the 
child. Too frequently they are introduced as iso- 
lated foreign processes and are thus meaningless to 
the pupil. New processes should be introduced in 
simple language and with full explanations. They 
should not be carried beyond the experience and 
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__development of the child. Good teaching guides the 
acquisition of new processes and sets up an opportu- 
nity for the enrichment and the growth of concepts 
already established. 

Understanding of principles versus memorizing. A 
point rather well established by the scientific in- 
vestigations relating to learning and retention is that 
facts learned and unrelated to any known facts have 
little transfer value, and generally cannot be applied 
definitely in actual experiences. Rather than burden 
the pupil with the memorization of many rules placed 
before him in an abstract manner the teacher should 
strive to see that the principles are understood and 
mastered. A definition or rule usually involves one 
central thought centering around a few key words. 
Once the principle is understood the teacher can 
aid the pupil in arriving at a statement of the rule; 
but the student should himself state the rule. The 
teacher should not require the pupil to give the rule 
in the exact words of the text. 

This general principle of understanding applies 
chiefly to problem work in arithmetic. There are 
other fundamental habits which are essential for 
progress in arithmetic and which can only be es- 
tablished by a process of active drill. Such are the 
habits involved in the acquisitions of the combina- 
tions in arithmetic, as 3 + 4 or 5 X 2. Even here, 
however, some important principles can be used by 
the teacher. She should see that the principle of 

_ checking is carried out. This has many rather dis- 
tinct values for the pupils which might be enu- 
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merated, as: (1) evaluation of their own work, (2) a 
fuller understanding of the reverse process, (3) a fur- 
therance of the knowledge of the general relations 
involved between the different processes, and (4) the 
applications of the different processes in a more con- 
crete manner which aids in developing a scientific 
attitude. The principle back of checking is the use 
of the reverse process. Nothing enables the student 
to understand better the significance of the different 
processes than this factor, and probably nothing will 
aid the student more in the development of a scientific 
outlook. In learning combinations a grave danger 
enters when tables are laid down and pupils directed 
to learn the combinations by rote from the beginning 
to the end of the table. Here the child is likely to 
form such habits that when the product of a combina- 
tion is desired the student will begin at the first of the 
table and thus arrive at the answer. This is the case 
in many life activities where the habits are formed 
in a rote order. 
Some difficulties encountered. The teacher should 
have a knowledge of the difficulties encountered 
by the elementary pupil and see that he does not 
fall into a difficulty and become lost in the subject. 
One of the earliest problems the teacher of the ele- 
mentary grades meets is that of preventing the use 
of ‘‘crutches.”’ Among examples of crutches used by 
the elementary student might be listed these: count- 
ing on the fingers, putting down numbers when 
“‘carrying’’ in addition, sole dependence on signs, 
simple tables, ete. Many habits are formed during 
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the elementary stages of learning arithmetic that 
have to be broken later. Such is the case in ex- 
amples which are written as follows: 


42 80 70 60 65 
8) aa fh — 24 “ao + 33 


In the above examples if the pupil in algebra is told 
to subtract the lower numbers from the upper ones 
the habits formed during his study of arithmetic 
will function in such a way that it becomes a prob- 
lem for the teacher to break down the old habits. 
Such is the result of building up habits of dependence 
on signs. The pupil should get rather the meaning 
of subtraction, addition, and the other operations, 
and from this meaning apply the correct process in 
the solving of problems. Although the use of signs 
is frequently necessary in examples, the pupil must 
not learn to depend entirely on them. 

Another difficulty often encountered by pupils 
at all stages in the acquirement of skill in arithmetic 
is that of understanding a new process. The trouble 
here lies chiefly in the textbook. In many cases 
the change from one process to another is abrupt 
and not a gradual, continuous one. The teacher 
should understand the principles of learning and 
apply these to the new elements in terms of processes 
already established. The elementary school child 
is not mentally mature enough to delve into ab- 
stract processes and, when a new element is intro- 
duced in a manner unrelated to elements already 
learned, the pupil is unable to comprehend the new 
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situation. In order to enable the child better to 
understand abstractions, the new processes should 
be introduced with and compared to processes al- 
ready familiar. That is, the similarities of the new 
process and some already established principle should 
be pointed out. 

Another factor found among the difficulties en- 
countered by the elementary pupil is that of mak- 
_ing applications. This difficulty is due to a lack of 
correlation in the teaching of the process. The 
processes are taught as isolated unrelated elements, 
usually in a very abstract manner. Applications 
are often regarded as a second level of knowledge 
and they are not so easily measured by our ordinary 
‘standardized tests. Applications are important and 
the teacher should be sure that the principle is fully - 
understood, not as an abstract process, but as a 
process that is concrete and one that can be used in 
meeting everyday problems, applied to games, ete. | 

Together with the lack of ability to apply the proc- 
esses learned might well be mentioned one other 
difficulty that grows out of this and becomes one of 
the most serious handicaps to the child in the further- 
ance of his school work. This is general confusion. 
General confusion grows out of temporary confu- 
sion. Temporary confusion simply means inability 
to see through and understand the present process. 
If the pupil has met temporary difficulties a num- 
ber of times and if these were not cleared up, general 
confusion will result when a new process is introduced 
depending upon other processes which the pupil 
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has not mastered. What experienced teacher of 
elementary mathematics has not met this difficulty 
in the case of some pupil? The teacher finds a 
pupil who simply cannot get the principle of a new 
process. A closer analysis will probably reveal the 
fact that the pupil does not know the multiplication 
table except in a rote order, has never understood 
the relation between division and multiplication, or 
has similar difficulties. In the elementary skills, how- . 
ever, where the processes alone were being studied the 
pupil apparently seemed to get along very well. 

Principles of economy in arithmetic study. Dewey! 
has emphasized the desirability of having pupils do 
their work as active, interested workers, conscious of 
problems whose solution satisfies some real need of 
- theirown natures. Other things being equal, it isnot 
wise to lead pupils along blindly, not knowing where 
they are going nor why they are going. They ought 
rather to have some living purpose and be zealous 
in its attainment. However, it is often well to let 
the real importance of the attainment of certain aims 
unfold itself as the class proceeds. The importance 
of gaining information should be emphasized. Mere 
facts not gained by the child’s own thinking are often 
of enormous value; they may stimulate to active 
thinking. Interest and ability are correlated in the 
sense that the pupil who has more interest in a 
subject than other pupils of his age is likely to have 
more ability in that subject than they. Interest and 

‘Dewey, John. The Child and the Curriculum. The University 
of Chicago Press. 1902. 
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ability are correlated in the sense that the pupil who 
likes arithmetic better than geography or history 
tends to have more ability in arithmetic than in 
geography or history. Does the greater amount of 
interest result from the superior ability found? 
This question cannot be answered with certainty, but 
a pupil’s interest in a subject can often be used as an 
index of that pupil’s ability or progress in the subject. 

The chapters on reading point out the fact that 
articulation in silent reading hinders both the ra- 
pidity and efficiency of thought getting. As in read- 
ing so it is in arithmetic; the direct linking of visual 
forms of digits and groups of digits, without the 
cumbersome and fatiguing auditory motor mechan- 
ism, leads to greater rapidity and accuracy in arith- 
metical calculation. 

Conard and Arps! carried out an experiment in 
which the general problem of articulation in study was 
investigated. The two methods of work are referred to 
as the “traditional” and the ‘‘economical’’ methods. 

The solution of the problem in the margin will serve 
as an illustration of the waste and fatigue in the prevailing 
method. When each digit and connecting terms 245 
are definitely expressed no less than seventy-one ~ 987 
articulations are required. This number is in- 621 
creased by sixteen when the carrying process is 876 
formally expressed. Various abbreviations of * 912 
this procedure are employed but it is exceptional 545. 
to find a first-year high school student who, by 4186 


1Conard, H. E., and Arps, G. F. “An Experimental Study of 
Economical Learning,” American Journal of Psychology, -Vol. 27,, 
pp. 507-529. 1916. 
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naming the results, employs as few as seventeen in the 
solution. 

The difference between 87 and 17 represents so much 
waste and fatigue. Special attention to the training of 
pupils in group addition would enable them to reduce 
this number to a minimum of ten words or less. In this 
study pupils were not trained in group additions for the 
reason that it would obscure the problem and for the 
additional reason that. the manner of grouping would 
not be uniform for all pupils. 

The Courtis Arithmetic Tests were given to a number of 
first-year high school pupils. From these 64 were selected 
and divided into two equal groups. Group T was drilled 
in the traditional method and group E was trained in 
the economical method. Both groups were given identi- 
cal problems in each of the four fundamental operations. 
All objective conditions were equalized as completely as 
possible. 

Each group was urged to solve the entire list of prob- 
lems as rapidly and accurately as possible. The instruc- 
tions given the pupils in group E differed from those given 
to the pupils in group T only in the additional direction 
that they think results only. It should be stated that this 
group was frequently reminded to think in terms of 
results only. 

There were eight work periods for each group. To 
equalize the amount of practice for the two groups, and for 
all the individuals, the work-limit method was chosen in 
preference to the time-limit method. During work periods 
each pupil solved 7 problems in each of the four funda- 
mental operations. 


To provide a standard measurement, the Courtis 
Tests were given again after the last work period. 
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An examination of the relative efficiency of the two 
groups at the beginning of the experiment showed 
group T to be superior to group E. The average 
total time taken to complete the seven problems of 
each of the four fundamental processes showed that 
the time for group E’ was 5 seconds less than that for 
group T. In final tests group E showed superiority 
in the number of problems attempted, 11.2; in 
number correctly solved, 1; and 6.7 per cent less in 
variability. (Group T actually lost 2.5 per cent.) 
The economical method showed higher efficiency in 
reduction of the amount of time required. 

Will learning a process transfer to the reverse process ? 
It is usually assumed that skill acquired in a specific 
process in arithmetic will be transferred to the re- 
verse of that process. For example, if a child learns 
3 + 4, will this skill be transferred in equal degree to 
4+ 3? This question is of vital importance to the 
teacher, because many of the combinations in arith- 
metic fall under the category of reverse processes. 
Experimentation shows that transfer from the prac- 
ticed to the non-practiced function is never per- 
fect, even though there are elements in common. 
ReBarker devised a formula to measure the depend- 
ence of a particular reverse combination on the com- 
bination. His experiments and data have already 
been referred to. He concludes from 720 coefficients 
of dependence, ‘‘The probable degree of dependence 
is found to be greatest in the reverse combinations 
of multiplication. It is found to be least in the re- 
verse combinations of addition. ... The lack of a 
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marked probable degree of dependence beween the 
reverse combinations in each of the fundamentals 
justifies the conclusion that specific skills should be 
formed through practice in the total possible simple 
combinations of each of the fundamentals.’?! The 
results and conclusions from this study indicate that 
practice should be carried out in all the combina- 
tions. 

If it were known which combinations are inher- 
ently more difficult, the teacher could so construct 
her drill exercise as to give more attention to these 
combinations. The difficulty ratings by Clapp and 
ReBarker are the result of two factors, namely, the 
inherent difficulty of the combinations and the effect 
that experience and unequal training have produced. 
How much of the difficulty is due to the one factor 
and how much to the other is unknown at the gresent 
time. These studies point out the fact that errors 
are found most frequently in certain combinations. 
Therefore, it is these combinations which are not re- 
ceiving proper stress. The teacher may well profit 
from these results in arranging class drills. 

Relationship between achievement in arithmetic and 
achievement in the other elementary school subjects. 
At the present time a great many educators are in- 
terested in the question of the relation of achieve- 
ment in the different subjects. This naturally in- 
volves the much discussed question of transfer of 
training. The doctrine of general mental discipline 
receives little attention from those who are ac- 

1 ReBarker, Herbert. Op. cié., p. 70. 
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quainted with the scientific studies of arithmetic. 
But the question of transfer is not one in which there 
is full agreement. A number of experiments have 
been made in regard to the relation between achieve- 
-ment in the different subjects. Hackler ! correlated 
results from reading tests with results from arith- 
metic tests secured from high school pupils. His re- 
sults show very low correlations between arithmeti- 
cal ability and reading ability. Wren? made a study 
of the relation between achievement in arithmetic 
and achievement in the other school subjects from 
data taken from the Demonstration School of Pea- 
body College. His study includes tests from 110 
pupils who entered the fourth grade and continued 
through the fifth, sixth, seventh, and eighth grades. 
His study shows low correlation between achieve- 
ment in arithmetic and achievement in the other 
school subjects. Table LX XVI gives the results of 
this study. The conclusions that one would draw 
from this study are that a teacher cannot safely pre- 
dict a pupil’s achievement in arithmetic from test 
results in either spelling, composition, reading rate, 
or in reading comprehension. Good achievement 
in arithmetic is not closely related to good achieve-_ 
ment in any one of these four abilities. 


1Hackler, J. M. “The Relation between Successful Progress in 
Mathematics, and the Ability to Read and Understand, and the 
Factors that Contribute to Success or Failure in Mathematics,” 
Unpublished Master's Thesis, Department of Education, Univer- 
sity of Chicago. 1921. 

2Wren, F. L. Unpublished Master’s Thesis, Deceranene of Edu- 
cational Psychology, George Peabody College for Teachers. 1925. 
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TaBLE LXXVI. CorrELATIONS FOUND BETWEEN ARITHME- 
TIC AND OTHER ScHooL SuBsEects (N = 110) 


ARITHMETIC 
Suspsects CoRRELATED 
WitH ARITHMETIC 


Fourth Fifth Sixth Seventh | Eighth 
Grade Grade Grade Grade Grade 


Spellinge,.< Wetec es 7 ul bc 2Ot le 2b dell el cen tame ees 
Clon costo . 5 t of sll 21 .20 33 .26 
Reading Rate . . .| .23 18 .28 By oo 


Reading Comprehen- 


sion . .26 42 29 40 38 


Provisions for individual differences. The general 
facts concerning individual variation in abilities are 
well illustrated by arithmetical ability. The de- 
velopment of the testing movement stimulated 
further interest in the individual. The subject mat- 
ter in any grade must be presented in a variety of 
different ways because of individual differences. It 
is unfair to the pupils for the teacher to expect the 
fastest pupil in a grade to accommodate his pace 
to the slowest one. Table LX XVII gives the dis- 
tribution of scores made on the Woody-McCall Mixed 
Fundamentals by pupils in a fourth-, a fifth-, a sixth-, 
a seventh-, and an eighth-grade class. A close analy- 
sis of this table revealed not only a very wide dis- 
tribution in each grade but also a great deal of over- 
lapping between the different grades. For example, 
there are pupils in the fifth grade who made a higher 
score than some of the pupils in the eighth grade. 

Differences in intelligence. Probably the factor that 
is in a large measure responsible for this wide varia- 

472 


PSYCHOLOGY OF ARITHMETIC 


Taste LXXVII. Ssowine DISTRIBUTION OF Woopy-McCa.Lu 
Mixep FunpaMEeNTALS Test Scores By GRADES FOR A 
SMALL ScHooL SySTEM 
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tion in performance on the Woody-McCall Mixed 
Fundamentals is due to the differences that exist in 
mental ability. Merrill 1 studied 210 children taken 
from special classes of the Oakland, California, public 
schools. The children studied were found to be 
deficient in arithmetical ability, when their attain- 
ments were measured by the Woody-McCall and the 
Cleveland survey tests. Fairbanks? and Goddard 3 
studied the ability of feeble-minded children in arith- 
metical operations. Both found the feeble-minded 
very deficient in arithmetical operations. Fair- 
banks found that they were sometimes able to carry 
on some fairly difficult operations mechanically but 
were almost wholly lacking in the ability to apply 
the facts learned to more remote situations. It ap- 
pears that ability to perform arithmetical operations 
is closely related to mentality. 

Differences due to habits of work. Although men- 
tal ability might be considered the most important 
factor making for individual differences, another im- 
portant factor is found in poor habits of work which 
are probably responsible for many failures in arith- 
metic. Failure in arithmetic is very closely related 
to failure in other school work. Buswell‘ gives the 


1 Merrill, M. A. ‘The Ability of the Special Class Children in 
the ‘Three R’s’,”’ Pedagogical Seminary, Vol. 25, pp. 88-96. 1918. 

? Fairbanks, G. M. ‘Teaching the Three R’s to Our Children,” 
Training School Bulletin, No. 15, pp. 42-44. 1918. 

’Goddard, H. H. “A Side Light on the Development of 
the Number Concept,” Supplement to the Training School, No. 1, 
pp. 20-25. 1907. 

4Buswell,G.T. Op. cit., p. 1. 
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following three factors that condition failures in 
arithmetic, ‘‘(1) The materials of arithmetic, con- 
sisting of textbooks, practice exercises, and special de- 
vices; (2) the teacher’s methods of instruction and 
her manner of presenting arithmetic to the pupils; 
(3) the methods and mental processes of the pupils.”’ 
The habits that the pupil forms are results of these 
factors. Diagnostic studies from Buswell’s work 
indicate clearly that defective habits of work are 
often not detected by the school at all. Pupils are 
found who have no understanding of the methods of 
dealing with new processes. The pupil goes about 
each problem blindly in a hit-or-missfashion. Habits 
of carelessness, habits of inaccuracy, habits of non- 
persistence, poor memory habits, habits of failure to 
see the problem with which he is confronted, and 
similar habits are prevalent among eighth-grade 
pupils all over the country. 

Sex differences. Several investigations have been 
conducted to determine what, if any, sex differences 
exist. These studies attempted to answer certain 
contentions that boys surpass girls in arithmetic. 
Phillips! concluded from an investigation in class 
drill covering a period of eight weeks that girls were — 
superior to the boys in the tests of the fundamentals 
but that boys did better than the girls in the test of 
reasoning ability. Thorndike? reports a study in 

1 Phillips, F. M. ‘Value of Daily Drill in Arithmetic,” Journal 
of Educational Psychology, No. 4, pp. 159-163. 1913. 


2 Thorndike, E. L. ‘‘Measurements of Ability to Solve Arith- 
metical Problems,” Pedagogical Seminary, No. 21, pp. 495-503. 


1914. 
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which 60 per cent of the boys passed or reached the 
median achievement of the girls of the same school 
grade. Studies by Starch! show that boys are su- 
perior to the girls with respect to ability to solve 
arithmetical problems, but Starch points out other 
studies in which girls surpass boys in activities like 
reading comprehension, writing quality, and spelling 
ability. Such sex differences in arithmetic as have 
been found are usually due to the fact that the activ- 
ities called for in the arithmetic texts are more 
closely related to the habits and everyday activities 
of the boys than of the girls. Drill exercises do not 
show the existence of pronounced sex differences. 


QUESTIONS AND EXERCISES 


1. Visit a class in arithmetic in the grades and observe 
- the work for several days. Notice whether the pupils are 
prepared for the work which they are assigned. Does the 
teacher appear to anticipate difficulties which the children 
encounter? What methods are used to relate the day’s 
work to previous work? 

2. Is there a teacher in the school who seems to be 
especially interested in arithmetic? How do her pupils 
compare with the pupils of another teacher who is not so 
definitely interested in this subject? 

3. In your observation, do you find pupils who articu- 
late as they work examples? If so, inquire as to their 
achievement both with respect to speed and accuracy. 
Do you find any efforts being made to overcome this habit ? 


‘Starch, Daniel. “The Measurement of Ability in Arithmetic,’’ 
Journal of Educational Psychology. April, 1916. 
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4. What is meant by a “reverse process’? State 
ReBarker’s conclusion with regard to whether learning a 
' process transfers to a reverse process. How should his 
findings affect school practice in drill on the fundamental 
processes ? 

5. From the discussion in the text do you conclude 
that pupils who are best in arithmetic are generally best 
in the other subjects also? 
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MEASURING THE RESULTS OF INSTRUCTION 
IN ARITHMETIC 


Measurements. The primary purpose of stand- 
ardized tests in arithmetic is to measure the results 
of teaching. By the use of the standardized test the 
teacher is able to compare the achievement of her 
pupils with the average achievement made by that 
particular grade as found when the tests are given 
to a large number of pupils selected at random. The 
statement of the aims of education includes many 
objectives, but ‘‘the abilities to perform the opera- 
tions of addition, subtraction, multiplication, divi- 
sion, and fractions, both common and decimal,” are 
generally considered among the desired outcomes. 
The purpose of measurement is to determine how 
well the aims of education are being met. 

What are the elements to be measured? In _ per- 
forming the fundamental operations in arithmetic 
there are two objectives found: ‘“‘skill’” and 
“power.” Skill refers to the rate and accuracy of 
performing the operation. In a test that involves 
skill the factors of time and number of operations 
that are correctly done are most important. On the 
other hand, if we wish to secure a measure of how 
difficult a problem a pupil can do, a power test is 
used. In the power tests the different operations 
increase rather uniformly in difficulty, whereas in the 
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COURTIS STANDARD 
RESEARCH TESTS oe 


- A YF. No. Attempted. . 
Arithmetic. Test No.1. Addition No. Right 


Series B Form 3 


You will be given eight minutes to find the answers to as many of 
these addition examples as possible. Write the answers on this 
paper directly underneath the examples. You are not expected to 
be able to do them all. You will be marked for both speed and ac- 
curacy, but it is more important to have your answers right than to 
try a great many examples. 


339 799 952 937 489 789 872 309 
276 584 397 274 877 555 657 964 
977 135 535 468 482 342 329 673 
861 647 669 836 645 908 794 437 
757 624 386 323 761 471 563 338 
698 512 974 485 598 896 128 591 
269 146 458 357 352 123 856 636 
136 699 702 925 431 637 962 704 
s22 109397 819367 254287119 


Names tenis soce ee Pe em Ahan , Age last birthday........ 
Boy or Girl 

School tern weitere heres Grade ssc eee Room 

City.ekcon ee State. co cere Date 
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THE WOODY ARITHMETIC SCALES 


PUBLISHED BY 
TEACHERS COLLEGE, COLUMBIA. UNIVERSITY 


ADDITION SCALE A 


MOIGY a5 clo io = siaronts County cyccsisle de eee Sehooll.ssca-o< eae Date gies sae a 
JNIENT I (iE cae ee EE Se CET I, When is your next birthday?.........05-2 0.6 
How old will you be?............ ATO sVOULa DOVAOE a ITM). send oterencle cikeitieyaceats 
In what grade are you?.......... Meacher SeNAMe: = —-cchsin aid corsiate «seen gt eluates 
QQ) (2) (3) (4) (5) (6) (7) (8) (9) 
2 2 iy 53 72 60 3$+1= 2 bet LS 20 
3 4 2 45 26 37 10 
a 3 4 2, 
oar 30 
25 
0) a) (12) (13) (14) (15) (16) (17) (18) 
21 32 43 23 25 +42 = 100 9 199 2563 
33 59 | 25 33 24 194 1387 
35 V4 2 16 45 12 295 4954 
ae ae 13 ve 201 15 156 2065 
xi _46 19 iy 
(19) (20) (21) 22) (23) (24) (25) 
$ .75 $12.50 $8.00 547 3+3= 4.0125 $4+8 +434 +74= 
1.25 16.75 5.75 197 1.5907 
49 15.75 2.33 685 4.10 
4.16 678 8.673 
94 456 
6.32 393 
525 
240 
152 
(29) (30 (31) (32) 
(26) (27) (28) 4¢ 24 113.46 $+4+}= 
a ath tha 2+ 62k) 6k (40.6007 
624 Fs es 19.9 
124 a 9.87 
374 .0086 
18.253 
6.04 
(33) 
49 
.28 (34) (35) (36) (37) 
63 4+%= 2 ft. 6 in. 2 yr. 5 mo. 164 
95 3 ft. 5 in. 3 yr. 6 mo. 123 
1.69 4 ft. 9 in. 4 yr. 9 mo. 214 
22 5 yr. 2 mo 32¢ 
33 6 yr. 7 mo 
36 
1.01 
.56 
88 (38) 
“i 25.091 + 100.4 + 25 + 98.28 + 19.3614 = 
1.10 
18 
56 
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skill tests the operations involve practically the same 
difficulty all the way through. The Courtis Test, 
page 480, is a good illustration of a skill test. In 
this test the different examples are not arranged in 
order of difficulty but rather the assumption is made 
that they are of approximately equal difficulty. 
The Woody Scale, on the other hand, is composed 
of examples which increase in difficulty at a rather 
uniform rate. 

In addition to the two objectives of measurement 
that are set forth above, other tests of the ability to 
solve problems are found, as tests of reasoning in 
arithmetic. Tests of this nature are based on the 
ability of the pupil to formulate a correct plan for the 
solution of aproblem. In tests of this kind the accu- 
racy of the plan formulated is of more importance 
than the rate of formulating the plan. However, 
there is usually found a close relationship existing 
between the two. In selecting a test for use in meas- 
uring achievement in arithmetic, it is necessary to 
have definitely in mind what the purpose of admin- 
istering the test is. If the teacher merely wishes 
to measure achievement, a general test in the funda- 
mentals will be sufficient. But if she is concerned 
with the details of the instruction and the further 
needs of her pupils, there must be detailed informa- 
tion concerning the types of examples the pupils can 
do with a satisfactory degree of ease and the types 
they cannot do. In this case a more elaborate test 
is needed, in order to find the place and nature of 
the pupils’ weaknesses so that instruction may be 
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adjusted in accordance with these. It is here that 
diagnostic tests are of great value. 

General survey tests in arithmetic. Courtis con- 
structed the Courtis Standard Research Tests, Series 
B, during the year 1913-1914. These tests consist 
of a series of four tests, comprising the fundamentals 
of arithmetic. Because of the fact that separate 
measures for each of the operations with integers 
is found, the tests might be thought of as diagnostic, 
but those within each field of operation are general. 
The Courtis Arithmetic Test is a test of skill rather 
than power. This test has been used widely for 
measuring arithmetical abilities, and norms were 
established from a large number of scores. 

The Woody-McCall Mixed Fundamentals Tests 
consist of a single scale constructed from the Woody 
Arithmetic Scales, Series B. The different opera- 
tions do not appear in any regular order but in an 
order gradually increasing in difficulty. This test 
is printed in four different forms, and norms have 
been established for all forms. The chief value of 
this scale is mainly for supervisory and survey pur- 
poses. It measures general arithmetic ability in the 
four fundamentals. This test is a power test; the 
problems seem to have been selected mainly on the 
basis of their increasing difficulty. 

The Cleveland-Survey Arithmetic Tests are de- 
signed for use in Grades IIIB to VIII. The examples 
in the different tests are approximately equal in 
difficulty. The purpose of this test is primarily 
diagnostic. Although it has certain weaknesses as 
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a diagnostic test, it has been used very widely for 
this purpose. In the Cleveland-Survey Tests time 
is allowed for each subtest and the pupil is graded 
according to the number of examples solved cor- 
rectly. All the examples in any of the sets from A 
to O inclusive are of approximately equal difficulty. 
The median scores for these tests were found from 
the results secured by giving the test in some large 
school system.! 

The Monroe Diagnostic Tests in Arithmetic con- 
sist of a series of twenty-one tests. These tests are 
printed on four-page folders and are divided into 
four parts. Each test is timed separately and in 
most cases the time allowances are rather short. 
These tests are a measure of skill rather than power. 
It is possible to use the tests as a general survey scale 
by combining the results from all the tests into one 
score, but the purpose of the test is diagnostic and a 
combination of the results from the test items is not 
recommended. Norms for this test, as in other 
diagnostic tests, are probably not so reliable; neither 
are they so necessary as are norms for general tests. 

Tests for ability to formulate the correct solution of 
problems. In the processes involved in the solution 
of problems it is found that every problem includes 
at least three quantities. There are two given quan- 
tities that are related in some way to each other and 
a third which is found from the two related. In the 
solution of problems any or all of the fundamental 

1 Monroe, DeVoss, and Kelly. Educational Tests and Measure- 
ments, pp. 39-40. Houghton Mifflin Company. 1924. 
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processes may be used. The words in which the 
problem is stated tell what relations exist, and it is 
through the understanding of these relations and of 
the proper arithmetical operations that the problem 
is solved. The following steps are necessary for the 
solution of verbal problems: (1) ability to attend 
to the problem; (2) mental set; (8) interpretation 
of the problem; (4) planning a solution, using the 
data of (1) and (2) above; (5) ability to carry out 
the plan; (6) checking results and _ verification. 
Most reasoning tests are essentially general. 

Monroe’s Standardized Reasoning Tests in Arith- 
metic! are designed for Grades IV to VIII. Each 
problem of the tests has two values, ‘‘correct principle 
value,” and ‘“‘correct answer value.’”’ Norms have 
been established by Monroe for the correct principle 
value, rate, and correct answer value. 

Qualities of a good examination in arithmetic. Years 
ago the reliability and validity of the results of the 
old-type examinations were questioned by no one. 
Everyone accepted them as final and the pupil was 
passed or failed accordingly. In studies of these 
types of examinations it has been shown that teach- 
ers disagree enormously in their attempt to grade 
the same paper. Furthermore, it has been found 
that the same teacher will give the same paper very 
different marks at different intervals of time. Thus 
the mark a pupil got on his paper depended partly upon 


1Monroe, W. 8. ‘Report of Division of Educational Tests for 
1919-20,” Bureau of Educational Research, Bulletin 5, University of 
Illinois Bulletin, Vol. XVIII, No. 21, pp. 36-47. 
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what was placed on the paper, partly upon the teacher 
grading, and partly upon the attitude of the teacher 
at the time of grading the paper. One cannot ques- 
tion the value of examinations, but in any examina- 
tion two sources of errors are always likely to enter. 

The first source of error is that of sampling. Ex- 
aminations are really samplings of the materials 
learned and the responses made to these samplings 
give the teacher an index to the knowledge that the 
pupil has of the subject. The old-type examination 
took a few samplings and if the pupils responded 
the way the teacher wanted them to, their grades 
were good; otherwise they were bad. Often also 
in the old-type examination the reviews were largely 
a matter of “spotting” the teacher, 7.e., guessing 
what the teacher was going to ask on the examina- 
tion. Reviews were not systematic, for the old-type 
examination and questions were of a general type. 
The sampling in this case did not cover a wide enough 
range of topics and very likely gave too much 
emphasis to those points in which the teacher was 
especially interested. 

Another source of error that entered into the old 
type of examination was the lack of objectivity in 
giving and scoring. In the first source of error, 
validity might well be thought of as the problem 
involved. In the second source of error, the reliabil- 
ity of the examination is questioned. Non-objective 
examinations encourage bluffing on the part of ver- 
bose individuals who are deficient in knowledge of 
the subject. For a test to be objective the methods 

486 


MEASURING THE RESULTS OF INSTRUCTION 


of giving and scoring should be uniform. If this is 
the case the results should be approximately the same 
when different individuals give and score the test. 

One of the most common forms of objective tests 
is that of the alternate-response. The most gen- 
erally used alternate-response test is the ‘‘true-false”’ 
type. According to this method, a series of state- 
ments is given the pupils. These statements are 
usually in mimeographed form, unless they are stand- 
ardized tests bought from the publishers, and the 
pupils are instructed to respond to the questions by 
some notation as to whether the questions are true 
or false. Each item may have the word ‘“‘true”’ or 
‘‘false”’ after it, or “‘yes”’ or ‘‘no.”’ The pupils are 
instructed to underline ‘‘true” if the statement is 
correct and ‘‘false” if the statement is incorrect. 
The type of test is illustrated in practically all books 
on tests, and in many of the educational texts may 
be found tests of this type. 

A modification of the “‘true-false,”’ and_ slightly 
superior to it, is the multiple-response test. The 
following examples illustrate the multiple-response 
type of exercises : 


PeeG tos — 2 CQUAIS., .... bac ata <0 9 10 11 
2. One. half is less than.......-. one fourth, one third, 
three fifths, four tenths 
3. A boy had 8 pencils and gave 
his sister 3. Afterwards 
he bought 2 more pencils, 
hesthen had oo vies. ales. 6 pencils, 5 pencils, 
8 pencils, 7 pencils 
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In the above exercises the pupils are asked to 
underline the correct answer. This type of exer- 
cise is best adapted to subject matter involving 
thought processes rather than the elementary skills. 

The matching test in arithmetic can be illustrated 
by the following exercise : 


First Lisr ANSWERS Sreconp List 
1. A mile One gallon 
2. Four quarts One bushel 
3. Four pecks 31 days 
4. One-half yard 164 feet 
5. One rod 18 inches 
6. One year 1760 yards 
7. January 365 days 


Matching tests are very good for certain types of 
activities in arithmetic but their greatest value is 
limited to specific phases of arithmetic. ‘They are 
best used in connection with such factors as: 
(a) areas and measures; (6) definitions and their 
illustrations ; (c) common fractions and their deci- 
mal equivalents; and (d) per cents and their com- 
mon fractional equivalents. 

One other type of test which can be used success- 
fully in work with the fundamentals and which is 
found in many textbook exercises is as follows: 

7+3 
8 +2 
8X 2 
4+ 3 
4X2 
4—1 
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Completion exercises may be used as tests and are 
valuable for some types of material as, ‘‘There are 
days in the month of January and 
days in the month of June.”’ Scores on completion 
test exercises correlate highly with intelligence test 
scores. Some writers have questioned their valid- 
ity largely on that basis, claiming that completion 
exercises are probably better measures of intelli- 
gence than of a knowledge of the subject in connec- 
tion with which they are used. This sometimes is 
quite true, but where the exercises are of such nature 
that the pupil can clearly see what is desired, and 
when the responses depend upon whether or not he 
has the necessary knowledge to meet the require- 
ments, the completion exercise is a valid measure of 
the pupil’s knowledge of the subject. The usual 
trouble with the completion exercise is that it is 
difficult and expressed in such language that the 
entire exercise is wholly unrelated to the child’s 
experience. If the completion exercise is chosen, it 
must be used rather cautiously by the teacher. 

Only a few of the most commonly used objective 
types of tests have been discussed here. For a fuller 
understanding of the different types the reader should 
become familiar with some of the most commonly 
used standardized tests. 


QUESTIONS AND EXERCISES 


1. List purposes for which teachers may use stand- 

ardized arithmetic tests. Which are the most important? 

2. How may the results of tests be used for supervisory 
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purposes? For purposes of locating pupils who need 
individual attention? For purposes of motivation? 

3. Construct an informal arithmetic test designed to 
measure the results of instruction in some topic in arith- 
metic which you have observed being taught. 

4. Secure samples of arithmetic tests. List the abili- 
ties which each measures. 

5. What are the elements to be measured in arithmetic? 
Name several tests which will measure these elements. 

6. Give a standardized test to a class and score the 
papers. Arrange the papers from best to poorest and then 
construct a graph which shows the result for the grade 
and for each pupil. (See Figure 7, page 177.) 
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THE PSYCHOLOGY OF DRAWING 


What is meant by drawing? Manuel, who made a 
careful quantitative study of talent in drawing, says, 
“The term, ‘drawing’ designates a process of caus- 
ing, by means of pencil, pen, brush, or other instru- 
ment certain lines or areas, or both, to appear on a, 
given surface.’’ As pointed out by Manuel,! the 
drawing may be a picture or representation of some 
object; it may be of a symbolic nature just as are 
most words; or it may be some form of design which 
does not represent or symbolize any particular thing 
but which gives a feeling of harmonious combinations 
of colors or lines. 

Drawings may be classified in many other ways 
according to the purpose of the writer or the method 
of work employed and the meanings conveyed. 
Hollingworth? makes the following classification : 
““(1) copying, (2) representative drawing, (8) ana- 
lytical or diagrammatic drawing, (4) impressionistic 
drawing, (5) symbolic drawing, and (6) caricature.” 
Every drawing has to a greater or lesser degree an 
ideational and aesthetic content. These charac- 
teristics are found in various proportions in different 
drawings. They range from drawings in which the 

1Manuel, H. T. Talent in Drawing, p. 110. The Public School 
Publishing Company. 1919. 


2 Hollingworth, Leta S. Special Talents and Defects, p. 141. 
1923. By permission of The Macmillan Company, publishers. 
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purposes? For purposes of locating pupils who need 
individual attention? For purposes of motivation? 

3. Construct an informal arithmetic test designed to 
measure the results of instruction in some topic in arith- 
metic which you have observed being taught. 

4. Secure samples of arithmetic tests. List the abili- 
ties which each measures. 

5. What are the elements to be measured in arithmetic? 
Name several tests which will measure these elements. 

6. Give a standardized test to a class and score the 
papers. Arrange the papers from best to poorest and then 
construct a graph which shows the result for the grade 
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careful quantitative study of talent in drawing, says, 
“The term, ‘drawing’ designates a process of caus- 
ing, by means of pencil, pen, brush, or other instru- 
ment certain lines or areas, or both, to appear on a, 
given surface.’”’ As pointed out by Manuel,! the 
drawing may be a picture or representation of some 
object; it may be of a symbolic nature just as are 
most words; or it may be some form of design which 
does not represent or symbolize any particular thing 
but which gives a feeling of harmonious combinations 
of colors or lines. 

Drawings may be classified in many other ways 
according to the purpose of the writer or the method 
of work employed and the meanings conveyed. 
Hollingworth? makes the following classification : 
‘“‘(1) copying, (2) representative drawing, (3) ana- 
lytical or diagrammatic drawing, (4) impressionistic 
drawing, (5) symbolic drawing, and (6) caricature.” 
Every drawing has to a greater or lesser degree an 
ideational and aesthetic content. These charac- 
teristics are found in various proportions in different 
drawings. They range from drawings in which the 

1Manuel, H. T. Talent in Drawing, p. 110. The Public School 
Publishing Company. 1919. 


2 Hollingworth, Leta S. Special Talents and Defects, p. 141. 
1923. By permission of The Macmillan Company, publishers. 
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He reaches the conclusion that the process of graphi- 
cal expression is subject to the influence of three 
interrelated factors: ‘‘(1) a preconceived purpose, 
(2) ability to see, and (8) ability to represent.” 
The preconceived purpose varies with the interests 
of the individual and the purpose to be served. 
Ayer notes the following: (a) for a purpose of learn- 
ing, (b) to list items of information, (c) for repre- 
sentation, (d) for interpretation, (e) for illustration. 
He thinks that the ability to make analytical obser- 
vations is largely innate and is peculiar to the vari- 
ous types of drawing. Manuel? studied a number of 
gifted children by means of the test method. In 
summarizing his findings with regard to the psy- 
chological factors involved in drawing he gives this 
analysis : 


The following characteristics, each an independent or 
partially independent variable, seem closely NSS to 
ability in drawing : 


1. The ability mentally to note a visual form, and, by 
certain lines and areas, to reproduce it or significant 
features of it. 

2. Ability to observe. 

3. Ability to select from a complex visual situation 
the most representative and the most beautiful aspects. 

4. Memory of visual forms. 

5. Ability mentally to manipulate visual forms. 

6. Ability to control hand movements in accordance 
with visual percept or image. 


1 Manuel, H. T. Op. cit., p. 133. 
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7. Ability to invent, to bring together into new 
artistic combinations the elements of different visual 
experiences. 

8. Ability to judge the beautiful in line, form, color, 
and composition. 

9. Ability to discriminate differences in color. ~ 

10. Ability to discriminate differences in visual mag- 
nitude. 

11. Acuity of vision. 

12. Interest in the act and products of drawing. 

13. General intelligence. 


The problem was approached in a different manner 
by Meumann who analyzed the causes of inefficiency 
in drawing. He studied both the talented and the 
deficient in drawing ability. His traits of talent 
have been conversely stated by Meier! in the fol- 
lowing manner : 


(1) The will to analyze and notice forms and colors, 
(2) memory of spatial relations and what is to be repre- 
sented, (3) ability to hold image during the drawing, 
(4) codrdination of perceptual image with drawing move- 
ments, (5) use of a schemata on which to found the draw- 
ing, (6) comprehension of methods for projecting space 
in three dimensions on a plane, (7) manual skill, and 
(8) artistic sense. 


Meumann thinks that the first four characteristics 
listed are largely innate. 
All the writers quoted agree that it is not neces- 
sary for any person to possess all the psychological 
1 Meier, N.C. ‘Aesthetic Judgment as a Measure of Art Talent,” 
University of Iowa Studies, Vol. I, No. 19, pp. 15-16. 
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traits to a high degree in order to be successful in 
drawing. The traits may be combined in a person 
in various ways. Great individual differences with 
respect to a trait may appear among those who are 
talented to a high degree. The traits listed, how- 
ever, may be regarded as significant for talent in 
drawing. All persons possess each of them to a 
certain degree. If a child happens to possess each of 
them to a great degree or if he possesses a fortunate 
combination of them, he has the ability to become 
exceptional in the subject. 

Talent in drawing may be regarded as a complex 
function which is composed of a number of more 
elementary and largely specific functions. These 
elementary functions are to a large extent innate. 
Their integration into the larger function generally 
spoken of as talent in drawing is a result of training. 

What are the aims of art education in the grades? 
The aims of any study are to be stated in terms of 
what the subject does for the child by furnishing him 
with a means for reacting with insight to the things 
about him. A second way of stating the aims of a 
subject is in terms of the social needs supplied. 
Broadly speaking, any school subject may be con- 
sidered from the following points of view: How does 
it affect the feelings and attitudes of the individual? 
Does it affect the intellectual life of the individual by 
providing for greater insight and accuracy in obser- 
vation? Does it provide training which makes for 
more accurate expression? The writers do not in- 
tend to imply that training in any field will provide 
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growth in one direction without influencing the 
growth of the individual as a whole. The aims of 
drawing in the grades may be stated in terms of 
(1) expression, (2) observation, and (3) appreciation. 
These terms are not mutually exclusive but they do 
furnish us with a notion of the function of drawing 
in the child’s training. 

Factors affecting the acquisition of skill in drawing. 
In addition to the factors found in a psychological 
analysis of ability in drawing, there are others which 
affect the acquisition of skill in drawing. These 
may be considered apart from the innate ability of 
the pupil as environmental influences. These fac- 
tors may be listed as follows: 


. Interests and ability of the teacher 

. Good methods of teaching and learning 

Home influences 

Other environmental influences, as playmates, Sun- 
day school teacher, ete. 


mao 78 


The teacher is undoubtedly one of the most power- 
ful motivating influences in the development of skill 
in any school subject. If she has skill in drawing 
and is interested in the subject, she will use this 
skill in illustrating the work of the school. Children 
early acquire the habit of copying their elders. The 
teacher who uses her skill in drawing may be sure 
that with a little encouragement her pupils will be 
motivated to use drawing as one means of expression. 
Good methods of teaching and learning are closely 
related to the interests and the ability of the teacher. 
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In drawing, as elsewhere in school, economical 
learning depends upon several factors. It is a first 
principle in learning that the experiences to be 
received should be based on previous ones. Then, 
too, the work should be so arranged as to grow out of 
previously developed interests. Drawing functions 
in the acquisition of practically all the school sub- 
jects and the development of ability in drawing may 
be facilitated through proper correlation with geog- 
raphy, literature, and the other subjects. 

Agencies outside the school frequently furnish 
incentives for drawing. A home in which some 
members of the family make use of this ability in 
expression creates a favorable environment for the 
young child. In leading the child to express himself 
by means of drawings it is worth the teacher’s effort 
to find what the child’s interests are apart from 
school and to tie up the work of the school with 
these. 

Children’s interests in drawing. A number of studies 
have been made concerning children’s interests in 
drawing. These studies all show that younger 
children, when allowed to draw as they please, are 
more interested in drawing the human form or some 
part of the body than they are in drawing any other 
object. The drawings of children up to ten years 
of age remain substantially the same, as far as the 
subject is concerned, as those of younger children. 
However, there is a steady decline in the per cent of 
children who reproduce the human form, while things 
which might be classified as nature forms (animals, 
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plants, etc.) rise steadily. There are great indi. 
vidual differences as shown in children’s interests. 
Many of these are the results of immediate environ- 
mental influences and are not of permanent value. 
The choices of children who were allowed to select 
their own subjects for drawing are shown in Chart 
III. McCarty + made a study of 31,239 drawings 
and the figure is based on her findings. As she 
points out, certain tendencies are manifested in the 
change of subjects with age. An examination of 
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Chart III. Comparison of Ages for Classes of Subjects Drawn 


I. Nature V. Tools and vehicles 
II. Human beings VI. Toys 
Ill. Buildings VII. Scribble 
IV. Furniture and domestic VIII. All other classes 


the figure reveals that the number of reproductions 
of the human form decrease steadily from the fourth 
to the eighth year. The nature subjects tend to 
increase while certain of the other subjects are 
irregular. 

Drawing and intelligence. A number of investiga- 
tions have been made concerning the relation between 


1McCarty, Stella Agnes. Children’s Drawings: A Study of 
Interests and Abilities, Chap. I, p. 25. Williams and Wilkins 
Company, Baltimore, Md. 1924. 
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intelligence as measured by various group and indi- 
vidual intelligence tests, and drawing ability as 
measured by various scales and tests. The results 
of such studies are not in agreement, indicating that 
the relation is not the same between the various 
kinds of drawing and intelligence. In discussing the 
relation between drawing and general intelligence it 
is therefore necessary to specify the type of drawing 
under consideration. 

One of the most interesting and important recent 
studies was made by Miss Goodenough.! She had a 
large number of children in the primary grades draw 
under the following instructions : 


On these papers I want you to make a picture of a man. 
Make the very best picture that you can. Take your 
time and work carefully. I want to see whether the boys 
and girls in school can do as well as those in other 
schools. Try very hard and see what good pictures you 
can make. 


After the drawing specimens were secured, Miss 
Goodenough had them scored according to a set of 
rules which she had developed. Table LX XVIII 2 
summarizes her findings when Goodenough drawing 
mental ages were correlated with Stanford-Binet 
mental ages. It will be noticed that a high degree 
of correlation was found between mental age as 
measured by the drawing test and mental age as 

1 Goodenough, Florence L. Measurement of Intelligence by Draws 
ings. Copyright 1926 by World Book Company, Publishers, 


Yonkers-on-Hudson, New York. 
2 Tbid., p. 50. 


500 


PSYCHOLOGY OF DRAWING 


measured by the intelligence test. This seems to 
. indicate that the ability to draw the human form is 
composed of a number of factors which are closely 
related to those measured by the Binet-Simon Scale. 


TaBLe LXXVIII. CorrELATION BETWEEN STANFORD-BINET 
Mentat AGE AND Drawinec Mentat AGE * 


AGE NUMBER oF CasEs r P.E. 
4 25 .863 .034 
5 94 .699 035 
6 65 832 025 
7 63 716 .042 
8 20 coe .092 
9 37 128 053 

10 23 .849 041 


* Modified after Goodenough. 


In connection with the close relationship found 
between the ability to draw the human form and 
intelligence, it is interesting to note the growth of 
children from age to age in their ability to notice 
the different parts of the body and represent them in 
their drawings. Table LX XIX shows data collected 
by Partridge! and Goodenough? and arranged by the 
latter. An examination of the table shows that the 
children of the two groups noted in the same order 


1 Partridge, Lena. ‘‘Children’s Drawings of Men and Women,” 
Studies in Education, by Barnes, Vol. II, pp. 163-179. 1902. 

2 Goodenough, Florence L. Op. cit., p. 35. Copyright 1926 
by World Book Company, Publishers, Yonkers-on-Hudson, New 
York. 
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the four items listed: trunk, arms, neck, hair. The 
growth appears to be rather regular from age to 
age also. 


Taste LXXIX. Per Cent or CuHinpREN Drawince Dir- 
FERENT Parts oF THE Bopy aT SuccessivE AGE LEVELS 


AGE 4 5 6 ic 8 9 10 


Har: 
Partrid cen ae ee 6 | 26 © 27/32) 38) \"5S) 70 
Goodenough normal group 16 | 13 | 16 | 22°)-45 | 45 | 58 

Neck: 
Rartnidvenes 06 i Ps | AO || ie) ll |) GS |) 7 
Goodenough ene group 5 | 14 | 26 | 44 | 66 | 74 | 88 

Arms: 
Partridge de 8 45 | 67 | 71 | 80 | 76 | 85 | 93 

Goodenough normal group 5d | 64 | 83; 88 | 91 | 92 | 98 

Trunk: 
Partric ce mmm i 50 | 82 | 92 | 98 | 98 | 99 | 98 
Goodenough roe sey 59 | 74 | 87 | 99 | 99 |100 |100 


Individual differences in ability to draw. Individual 
differences in drawing ability may be considered 
from two viewpoints. Individuals who are talented 
in drawing differ very widely in the various abilities 
which are associated with talent. Manuel,! who 
made a special study of the psychological character- 
istics of the talented, found the outstanding charac- 
teristic of such persons to be the variability among 
them in physical and mental traits. Normal indi- 
viduals are those who possess less than average 
ability when these traits are considered as a whole 


U Manuel SEs Ds Opecrtenp alia: 
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or who have such poor ability in one or two traits as 
to make it impossible for the individual to do better 
than the average in drawing. A superior individual 
with regard to the subject would be one who possessed 
a favorable degree of ability in the traits. 

The way individuals differ in drawing ability when 
the ability is considered as a whole may be studied. 
McCarty,! who studied the range of ability through 
the application of scales which she developed, says: 


In the range of distribution there is enormous over- 
lapping from year to year. The most gifted four year old 
children reach or exceed the median score for eight year 
old children, and, vice versa, the least gifted of the eight 
year group only approximate the median for the youngest 
kindergarten children; but in every case, either the lower 
end of the curve for any younger group is below the lower 
end of the curve for the next older group or the frequency 
for the lowest scores is greater for the younger children. 
Also the upper end of the curve for the older group is 
nearly always above the upper end of the curve for the 
next lower group. No eight year child draws as poorly 
as the poorest four year old, and no four year child draws 
as well as the best eight year old. 


It is important that teachers recognize the wide 
range of ability found in the typical grade and 
attempt to make provision accordingly in the work 
of the grade. In this subject as well as in music 
there is a strong tendency for the teacher to neglect 
the pupil with poor ability by assigning any task 
which relates to the work of the grade as a whole 


1 McCarty, Stella Agnes. Op. cit., p. 71. 
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to the child with superior ability and by leaving 
the pupil with poor ability with no assignment. 
The child with unusual ability should not be neg- 
lected. Indeed, it is highly desirable that society 
conserve all the art talent it has, but the pupil with 
poor ability is capable of some development and 
therefore should be assigned tasks within the limits 
of his ability. Since instruction in drawing consists 
largely of individual projects, it is easier to make 
provision for individual differences here than in most 
subjects. Thorndike! in 19138 published the first 
drawing scale. Kline and Carey,” McCarty,’ Meier,’ 
and others have published scales in more recent 
years. Kline and Carey constructed four scales for 
representation, one for measuring a drawing of each 
of the following: a house or other building, a rabbit 
or squirrel, a tree, a boy running. In using the 
scales, the pupils are told to draw from memory a 
sample of each of the four subjects treated in the 
scales. The samples are scored by comparing each 
to the drawings on the appropriate scale. After 
the pupils’ drawings have all been scored, an average 
is found for each pupil. 

The chief value of the drawing scales constructed 


1 Thorndike, E. L. ‘‘ Measurement of Achievement in Drawing,”’ 
Teachers College Record, pp. 345-382. November, 1913. 

? Kine, L. W., and Carey, Gertrude L. ‘‘A Measuring Scale for 
Freehand Drawing,’ The Johns Hopkins Press. 1922. 

3 McCarty, Stella A. Children’s Drawings. Williams & Wilkins 
Co. 1924. 

4 Meier, N.C. “Aesthetic Judgment as a Measure of Art Talent,”’ 
University of Iowa Studies, Vol. I, No. 19. 
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up to the present time lies in their use as instruments 
for purposes of motivation. By making scales avail- 
able for pupil use, the teacher can set objective goals 
before the class. Pupils are able to see and measure 
their improvement from time to time. 

Regarding measurement of drawing Kline and 
Carey ' state: 


It is doubtless true that we have acquiesced all too long 
in the notion that the products of drawing were due to 
more or less mysterious gifts independent of methodical 
instruction and painstaking effort. When it is once 
realized that talent, so-called, shares in equality of dis- 
tribution with the gifts involved in the mastery of the 
other common branches, and that higher products of art 
are made possible by the mastery of its fundamental tech- 
nique and by reducing to habit and to ‘‘graphic language”’ 
the fundamental art norms, the desirability of having 
reliable standards and norms becomes apparent. 


QUESTIONS AND EXERCISES 


1. What is meant by the idea that drawing is a form 
of expression ? 

2. List situations in school work in which the ability to 
draw functions. 

3. What is meant by a “preconceived purpose”’ in 
drawing? 

4. What factors enter into the ability to see? 

5. List methods the teacher may use in motivating 
the drawing work. 


1 Kline, L. W., and Carey, Gertrude L. Op. cit., p. 56. 
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6. If a class of children is available, secure dray 
specimens and score them according to Miss Toot 
method (see reference). 

7. List methods of providing for children of inferior 
and superior drawing ability. é a 

8. Of what value is a psychological analysis of draw- 
ing ability? 

9. What social needs are met by drawing? 

10. Visit a drawing class and list all the ways in which 
the teacher relates the work in drawing to other school 
work. How does she provide for individual differences? 
How is the work motivated? 
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THE PSYCHOLOGY OF MUSIC 


Aim of music education. The aims of music educa- 
tion are to be determined by the needs of the indi- 
vidual for his own growth both as an individual and 
as a member of the social group. The individual 
point of view and the social point of view probably 
are but different aspects of the same thing. The 
needs of the child as a member of society change 
somewhat with each generation because society itself 
is not static. The production of music in the local 
community is not so important as formerly, because 
a much greater variety of music is now available 
from outside sources than ever before. This changed 
condition has given additional importance to the 
necessity for training in information and interest out 
of which an appreciation for good music may grow. 

Bobbitt! after an analysis of the needs of com- 
munity life lists the following objectives of musical 
training : 

OBJECTIVES OF Music 


A. In the basic training: 
1. Ability to utilize music for a healthful, varied, and 
abundant awakening of one’s emotional nature. 
2. Ability to sing. 
‘Bobbitt, Franklin. How to Make a Curriculum, pp. 232, 233. 


Used by permission of, and arrangement with, Houghton Mifflin 
Company. 
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3. A proportioned intellectual apprehension, such as 
one’s natural capacity will permit, of the realities 
which make up the world of man’s life: the world 
of sound and music. 

4. Ability to make one’s various mental and emo- 
tional states and activities contribute in maxi- 
mum degree to one’s physical well-being. 

5: Ability to relax physically and mentally at proper 
times and in proper ways. 


B. Additional, when an ‘‘extra.”’ 
1. High-grade amateur vocal ability. 


2. Ability to play a musical instrument. 
3. Technical understanding of music. 


Music a form of expression. The production, inter- 
pretation, and appreciation of music, when considered 
from the viewpoint of development, widen the indi- 
vidual’s range of expression. The world of the child 
is limited to those things to which he is able to 
respond. Music is an important part of the child’s 
potential social heredity. His development is 
conditioned by that part of his social heredity in 
which he is able to function. Education as a process 
or an end is no longer considered merely as ‘‘securing 
knowledge or acquiring information.” The func- 
tional point of view emphasizes the value of the sub- 
ject matter of the school in the development of the 
individual both for his own sake as a personality and 
as a member of society. Music opens up an important 
part of the child’s environment and provides addi- 
tional opportunities for adjustment or expression. 
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Abilities functioning in musical education. Efficiency 
in any program of training would seem to demand 
that a psychological analysis be made of the func- 
tion to be developed. Musical education consists 
in the training of many special abilities which 
function in a complex whole. Seashore has prob- 
ably made the most valuable contribution to the 
psychology of music. He made a twofold classifi- 
cation in taking an inventory of the musical mind. 
The first is concerned with those attributes of 
sound — pitch, intensity, duration, and extensity — 
which the individual is able to distinguish. The 
second classification is concerned with a list of the 
abilities which are used in connection with the four 
attributes of sound just mentioned. Seashore! gives 
the following list of factors as entering into the 
musical mind: 


I. Musical sensitivity 
A. Simple forms of impression 
1. Sense of pitch 
2. Sense of intensity 
3. Sense of time 
4. Sense of extensity 


B. Complex forms of appreciation 
1. Sense of rhythm 
2. Sense of timbre 
3. Sense of consonance 
4. Sense of volume 


1 Seashore, C. E. The Psychology of Musical Talent, pp. 7, 8. 
Silver, Burdett and Company. 1919. 
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II. Musical action 
Natural capacity for skill in accurate and musi- 
cally expressive production of tones (vocal, 
instrumental, or both) in: 
Control of pitch 
Control of intensity 
Control of time 
Control of rhythm 
Control of timbre 
Control of volume 


bide ym Masel lees 


III. Musical memory and imagination 
Auditory imagery 

Motor imagery 

Creative imagination 
Memory span 

5. Learning power 


IV. Musical intellect 
1. Musical free association 


2. Musical power of reflection 
3. General intelligence 


PS 


V. Musical feeling 
1. Musical taste 
2. Emotional reaction to music 
3. Emotional self-expression in music 


In making any classification of abilities such as the 
one just given, it must be remembered that it is made 
purely for purposes of convenience in study. Modern 
psychology does not regard the individual’s mental 
ability as composed of a number of separate faculties, 
one of which functions in this situation and another 

Sit 
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in that. The individual is always in action as a 
whole. Movement, feeling, thinking, and all other 
aspects of human behavior which might be named 
for purposes of convenience in study are always 
present in every reaction the individual makes. 

What is meant by appreciation? Appreciation has 
its genesis both in the emotional and intellectual life 
of the child. It would be contrary to the facts of 
modern psychology to suppose that appreciation is 
developed in the same way in all children or that it 
has the same foundations in each individual. Every 
reaction an individual makes may be considered from 
many points of view. To the same or approximately 
the same situation pupils will react with characteris- 
tic differences. Different situations call for different 
reactions. A word spoken in the dark will be inter- 
preted in terms of the meaning it conveys. A moan 
or sob under similar conditions will be given meaning 
by the hearer. In these two instances the meanings 
may be interpreted in terms of words, but it is possi- 
ble that the emotional aspects of the individual’s 
response may dominate. So it is with music: the 
condition of the hearer will determine the response. 
For one individual appreciation may be largely 
intellectual, consisting of meanings and interpreta- 
tions. For another it may be largely emotional, 
consisting of feelings and aesthetic enjoyment. 

The school, in its attempt to broaden the intel- 
lectual interests of the child, has probably neglected 
the emotional training of the individual. The feel- 
ings develop out of original tendencies to react with 
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specific emotional states just as the motor re- 
sponses and intellectual life of the child grow out of 
certain original and early acquired traits. If, out 
of more primitive ones, knowledges and skills which 
make for a higher level of living can be developed 
by the school, certainly more primitive states of 
feeling, which are present in every reaction made by 
the individual, may be improved. This improve- 
ment or development of appreciation should affect 
the entire life of the individual and thus raise the 
general level of living in that sphere. Appreciation 
of music is not to be thought of merely in terms of 
content. The chief element in the appreciation 
of music has to do with those feelings and atti- 
tudes which are developed in connection with the 
beautiful. 

The inheritance of musical ability. It is pretty gen- 
erally conceded that musical ability is not closely 
correlated with mental ability as measured by tests. 
It seems to be a more or less special ability whose 
inheritance is not necessarily associated with the 
inheritance of mental ability. As previously stated, 
there are a number of more elementary abilities, 
such as sense of pitch, which enter into the complex 
called musical ability. From what we know of the 
laws of heredity and from results secured by measure- 
ments, it seems likely that these more elementary 
musical abilities are not linked in inheritance. This 
being the case any one of them or any combination 
of them might be inherited by an individual from 


his ancestry. 
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Musical ability as a rule seems to run in families. 
One of the most noted families the members of which 
almost all possessed musical ability to an unusual 
degree was the celebrated Bach family. This family 
came from capable Thuringian peasant ancestry. In 
only six generations, fifty-seven musicians appeared. 
Of this number, twenty-seven were said to possess 
musical ability to a remarkable degree. Occasion- 
ally, a child is discovered who develops into a musi- 
cian although no member of his immediate ancestry 
has shown evidence of special ability. This may be 
explained by the fact that there are probably many 
persons of talent who are never placed in an environ- 
ment favorable for the development of that talent. 
The offspring of such a person may find just the right 
conditions for the development of the talent inherited 
from his parents. Again, individuals inherit traits 
from many lines of ancestry. It is conceivable that 
a person might inherit one trait from one line, a sec- 
ond from another, and so on, and thus secure a 
combination of abilities which would make it possi- 
ble for the individual to develop as a musician much 
above the average. From what we know of the 
laws of heredity this is exactly what we would expect 
to happen occasionally. 

Motivating the learner. ‘The music period is enjoyed 
by most pupils. It affords a change in sharp con- 
trast to the regular routine of school work. The 
fact that it does involve a different type of activity 
gives the music teacher a decided advantage in 
securing the interest of all the pupils. Most indi- 
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viduals like variety in their work and enter into the 
new activity with a considerable amount of zest. 

The music period possesses another advantage 
over most school work. Because of the nature of 
the subject, opportunity is provided for a great 
amount of activity. The entire group is able to 
participate in the work of the class thus giving added 
interest and enthusiasm. 

An additional incentive for learning is provided 
through programs furnished by the group for the 
school or community. There are many special occa- 
sions which offer opportunities for definite training 
with definite ends in view. The teacher must not 
become engrossed in more or less incidental mat- 
ters; yet if she is able to keep the aims of musi- 
cal education in view and still take advantage of 
the stimulus which comes from group activities in 
audience situations a powerful incentive is furnished 
for learning. 

Can a sense of rhythm be developed? Rhythm is 
an important factor in music but in itself is not 
music. Many teachers with little knowledge of 
psychology feel that the child’s musical education 
should be approached through rhythm. There are 
certain advantages to be gained in the early grades 
by rhythm practice, but it should be understood that 
this is not training in music. Practice probably does 
help in the development of certain motor skills which 
are associated with rhythm. It is very questionable 
whether practice in rhythm strengthens that ability. 
Several studies have been made in which little or no 
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positive results of training were found. Klauer ! 
studied the effect of training upon the sense of 
rhythm. She gave the Seashore Rhythm Test to 
seventy-five children in the fourth, fifth, and sixth 
grades. After this she gave drills in rhythm during 
a period of two months. At the end of this time the 
tests were given again. She found an average gain 
of only 3.4 per cent in the second set of scores over 
the first. In order to determine whether this dif- 
ference was due to the rhythmic drills or to practice 
in taking the test, it was later given to seventy-five 
additional pupils. Practically the same gain was 
found between the last two tests as between the first 
two. This tends to show that the gain in the second 
test after drill was not due to the drills but to prac- 
tice in taking tests. Other investigations made at 
the State University of Iowa have tended to confirm 
the view that a sense of rhythm is innate and not a 
result of training. 

Individual needs. ‘The teacher of music has a more 
difficult task in attempting to adapt instruction to 
the individual needs of the pupils than has the 
teacher of the more formal subjects. Children are 
promoted from grade to grade on the basis of mental 
ability and achievement in the formal subjects with 
little or no reference to musical ability and achieve- 
ment in music. Since little relationship is gener- 
ally found between mental ability, which is usually 


1Klauer, Naomi. “The Effect of Training in Rhythm upon 
Rhythmic Discrimination in the Intermediate Grades,’ Thesis, 
State University of Iowa, Iowa City, Iowa. 
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closely correlated with achievement in the formal 
school subjects, and musical ability, which is corre- 
lated only to a slight degree with these, the pupils 
of a given grade, as a rule, vary over a wider range 
of abilities in music than in almost any other school 
subject. This makes the teaching of music to regu- 
larly organized school groups a very difficult task. 
In almost any grade there may be found pupils who 
possess all degrees of ability from almost none to 
fair or even superior ability. Not only is this true 
but in the higher elementary grades will be found 
individuals with changing voices who add to the 
difficulty already stated. The music teacher has not 
only the most difficult ability grouping in the school, 
but usually is able to devote relatively such a small 
amount of time to music instruction in a grade that 
she is unable to study the individual abilities and 
needs of the pupils. 

In music, as elsewhere in school, the nature and 
type of instruction should be determined by the needs 
of the individual. This principle would demand a 
regrouping of pupils for purposes of instruction. 
Pupils in the elementary grades may usually be 
grouped under one of three heads: those with little 
musical ability, those with fair ability, and those 
with more than average ability. In addition to these 
three groups, individuals with changed or chang- 
ing voices are to be found in the upper grades. 
As far as musical ability is concerned the situation 
here is analogous to one in which the teacher of 
arithmetic in a grade, say the sixth, is compelled to 

517 


PSYCHOLOGY OF ELEMENTARY SCHOOL SUBJECTS 


teach pupils ranging in mental ability from morons 
to near genius. In providing for individual needs 
the grade divisions of the school should be largely 
disregarded. Pupils from several grades who have 
similar degrees of ability in music may be brought 
together for instruction. It is necessary that mate- 
rials be provided to suit the ability of the group in- 
structed. 

The aim of the teacher will determine the methods 
to be used to meet individual needs. The develop- 
ment of the ability to sing will require treatment 
different from the development of music apprecia- 
tion. For the latter, hearing good music which can 
be at least partly understood is essential. For this 
reason all pupils should be given opportunities of 
hearing the best pupils of the school as well as out- 
side talent. 

Tests of musical ability. There are a number of tests 
available for the measurement of various phases of 
musical ability. For purposes of determining the 
capacity of an individual to learn music the Seashore ! 
tests are probably the best. They have been placed 
on phonograph records and may be played on almost 
any phonograph, thus providing a test which may be 
given to a fairly large group of children at the same 
time. Each pupil is provided with blanks on which 
he records his judgments as he takes the test. He 
is tested on his ability to make the following dis- 
criminations : 


1 Seashore, C. E. The Psychology of Musical Talent. Silver, 
Burdett and Company. 1919. 
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1. Pitch discrimination. Seashore thinks that his test 
measures innate ability in pitch discrimination. He states 
that this trait cannot be improved by practice to any 
appreciable degree. The ability is measured by having 
the subject compare the pitch of two tones. Gradually 
the difference in pitch is decreased until no difference may 
be discerned. The number of correct responses consti- 
tutes the pupil’s score. 

2. Intensity of sound. In this case the directions state 
that tones will be given which differ in intensity. The 
pupil records § if the second is stronger and W if it is 
weaker. The difference between the two in intensity is 
generally decreased. The correct responses again con- 
stitute the score. Seashore believes that this trait also is 
innate and not affected by training. 

3. Sense of time. In this test the subject judges as to 
the length of two intervals of time. The procedure is ap- 
proximately the same as that for the two preceding tests. 

4. Consonance. In this test the subject hears two 
combinations of two tones. He is to judge which com- 
bination is better or worse than the other in consonance. 

5. Memory for tones. Here a series of tones is played 
twice. In the second playing one of the notes is changed. 
The subject is to count mentally in both playings so that 
the changed note may be identified. 

6. Sense of rhythm. This test consists in the com- 
parison of a series of rhythmic patterns to determine 
whether they are the same or different. 


The Seashore tests are probably valuable for pur- 
poses of testing musical ability. If so, the value of 
the tests must be great. When we think of the 
enormous loss of time and money involved in at- 
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tempting to teach pupils who do not have the ability 
to profit by teaching, we realize the value of such 
tests as these. In no phase of education probably 
is the waste greater than in musical education. 
Large sums of money and much time is lost through 
the effort to teach individuals to produce music 
when those individuals do not have the capacity to 
acquire skill as producers. The tests should be of 
advantage also in selecting individuals who do 
possess the innate abilities upon which musical 
training rests. If the tests serve in helping society 
discover and develop the latent talent which it 
possesses, they will have contributed much to 
scientific education. 

Figures 10 and 11 present two talent charts after 
Seashore.! In discussing the individual whose abili- 
ties are pictured in Figure 10, Seashore says: 


Mr. White’s sense of pitch is superior; his sense of in- 
tensity is good; his sense of time is excellent. His sense 
of consonance is superior. His acuity of hearing is also 
superior. He has good tonal imagery and superior tonal 
memory. His general motility, timed action, and rhyth- 
mic action are quite good. He has superior capacity for 
singing in pitch, sings intervals well, and has good voice 
control for pitch. He has a superior register and good 
quality of voice. 

In general, Mr. White has an unusually strong and well- 
balanced musical mind, ranking in this respect within the 
best three per cent ina normal community. He has always 
manifested great interest and activity in music, but has 


1Seashore, C. E. Op. cit., pp. 23-25. 
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Figure 10. Tarent CHart or Mr. Waite! 


=NWakaanwwo 
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eo 
S 
Sense of Pitch . 

Sense of Intensity . 

Sense of Time 

Sense of Consonance . 

Acuity of Hearing . 

Auditory Imagery . 

Memory . 

Motility . 

Timed Action . . 

Rhythmic Action . 

Singing Key . 

Singing Interval 

Voice Control 

Register of Voice . 

* Quality of Voice . 


Ficgure 11. Tatenr Cuart or Mr. Brack? 
CoSSESSSSES 

Sense of Pitch . 

Sense of Intensity . 

Sense of Time 

Sense of Consonance . 

Acuity of Hearing . 

Auditory Imagery . 

Memory . 

Motility . 

Timed Action 

Rhythmie Action . 

Singing Key . 

Singing Interval 

Voice Control 

Register of Voice . 

* Quality of Voice . 


* The items marked with an asterisk in the charts represent mere 
estimates in the absence of norms. 
1 Seashore, C. E. Op. cit., pp. 23 and 24. 2 Thid. 
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had only a small amount of formal training. He lives in a 
tonal world and is emotionally responsive to music. 


With regard to the individual whose abilities are 
pictured in Figure 11, Seashore says: 


Mr. Black is decidedly inferior in all the basic capacities 
for music. The three capacities in which he ranks best 
— general motility, acuity of hearing, and timed action 
—are therefore of scant musical significance. So far as 
musical resources are concerned, his record is remarkable 
for its uniform inferiority. He has taken music lessons 
but has met with failure. He shows a perfunctory inter- 
est in music. This record removes all necessity for uncer- 
tainty and pretense. 


QUESTIONS AND EXERCISES 


1. Define rhythm. Show how rhythm functions in 
various social situations. How is rhythm related to the 
early development of music? 

2. What is a monotone? How would you detect a 
monotone? 

3. How is music related to reading? Arithmetic? 
Social science? Health? 

4. List the factors necessary for success in music. 
Which of these are not influenced to any large extent by 
training? 

5. Compare the social needs of a community for the 
local production of music at the present time with the 
needs of a decade ago. 

6. Elaborate the idea that music widens the child’s 
environment. 

7. Discuss this problem: How the condition of the 
hearer influences the appreciation of music. 
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8. If there is a family of your acquaintance in which 
there are members who possess more than average musical 
ability, try to make a chart showing how this ability was 
inherited. 

9. Study the children of a school grade. Do those 
possessing musical ability come from musical homes? 

10. Visit a class during the music period. Suggest 
ways of motivating the work of the grade. 

11. Try to analyze what the appreciation of music 
means to you. What do you get out of music? 
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History and geography are courses of long standing 
in our schools. Civics was introduced just prior to 
and immediately following the period of the Civil 
War in order to give the pupils a better acquaintance 
with the constitution of their state and that of the 
United States. The texts in history published just 
after the Civil War show that a strong nationalistic 
spirit was being awakened. History became an im- 
portant study in the curriculum from the elemen- 
tary school through the graduate school. In a short 
time it was being required for entrance by most col- 
leges and universities. A study of the aims given 
for the teaching of history, geography, and civics 
shows that the aims at the beginning of the nineteenth 
century are not unlike those advocated today by 
the teachers of these subjects. The major differ- 
ence in the aims of that period and this is that less 
emphasis is being given at present to the disciplin- 
arian value of the subject and more to the utilita- 
rian, together with emphasis on the value of these 
subjects in the making of better citizens. The aim 
receiving most attention today in the teaching of the 
social studies is training for citizenship. 

Several movements led by those interested in the 
various phases of the social studies, as well as by 
students of education in general, explain to a large 
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extent the fact that one hears much today concern- 
ing the teaching of the social studies rather than the 
teaching of the individual subjects. In 1859 Her- 
bert Spencer pleaded for a common course which he 
designated “Descriptive Sociology.” In his essay 
entitled ‘‘What Knowledge Is of Most Worth,” he 
lists different kinds of materials which should be 
studied by the child in order that he might be ready 
for complete living. This early emphasis on the 
social studies, followed by the industrial transfor- 
mation in America during the latter part of the nine- 
teenth century, awakened the leaders of education 
to a broader conception of the aims for the teaching 
of the social studies. 

Dewey! appeared in American education as a 
new interpreter of its aims and principles. His 
emphasis is that of social efficiency. His concept 
of the relation between the child and the work of 
the school is that of activity rather than passivity. 
He emphasized the point of view that the child should 
be given opportunity and stimulation to carry on 
the types of activities which are necessary for the 
making of good citizens. Concerning Dewey’s phi- 
losophy, Rugg’? quotes the following excerpt from 
Cubberley,’ ‘‘Education, therefore, in Dewey’s con- 


1Dewey, John. The Child and the Curriculum. University of 
Chicago Press. 1902. 

2Rugg, Earle. The Twenty-Second Yearbook of the National 
Society for the Study of Education, Part II, p. 69. 1923. 

3 Cubberley, E. P. Public Education in the United States, p. 360. 
By permission of, and arrangement with, Houghton Mifflin Company, 
1919. 
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ception, involves not merely learning, but play, 
construction, use of tools, contact with nature, ex- 
pression, and activity, and the school should be a 
place where children are working rather than listen- 
ing, learning life by living life, and becoming ac- 
quainted with social institutions and industrial 
processes by studying them.”’ Dewey’s emphasis 
on child activity and its relation to real life situa- 
tions awakened a new concept of the methods of 
education as related to child activity. The rela- 
tion between the child and his teachers has been 
misinterpreted by many teachers who see in Dewey’s 
philosophy a theory of absolute freedom and who, 
following this conception, set out to build up their 
own theory and practice on the basis of this interpre- 
tation. This doctrine of child activity in the work 
of the school must not be thought of as activity that 
is entirely undirected. The teacher’s duty is not 
only to help the child in his choice of an activity, but 
she should to an extent guide him in carrying out the 
activity. This phase of the social studies will be 
considered later in connection with some of the 
more effective methods employed in supervised 
study. 

Another factor which affected the social studies 
and stimulated further interest was the entrance of 
America into the World War in 1917. The govern- 
ment at once felt the value of and the necessity for 
a true nationalistic spirit and published various pam- 
phlets and programs concerning community life, food 
conservation, economy, farming, etc. This material 
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was often presented in a vivid manner through graphs 
and illustrative descriptions. People in general be- 
came interested in peoples of other lands, their mode 
of living, customs, travels; political events; and in 
other topics that are usually treated in the social 
studies. 

Aims for teaching the social studies. Recent years 
have brought about an insistent demand that his- 
tory, geography, and civics be so organized as to 
make a more definite contribution to the field of 
training for citizenship. In a democracy where vital 
problems arise from time to time and where a ma- 
jority vote of the citizenship is considered the factor 
to settle these problems, it becomes highly im- 
portant that the citizens be prepared to meet ad- 
equately the demands made on them by their indus- 
trial, social, and political life. It is an observed 
fact that people seldom deliberate to any noticeable 
extent on the problems of today. Rugg! says: 


In politics, for example, we do not weigh values; we 
vote bond issues. Predispositions caused by party affilia- 
tions and ancestral prejudices determine our reaction to 
the question of revising the tariff upward. The plumber 
who repairs my furnace, and my neighbor, the coal com- 
pany owner across the street, respond to question of wages, 
hours, or ownership of utilities on exactly the same bases 
— those of impulse and predisposition. Seldom are the 
facts of such situations reviewed, and rarely are actions 
upon them determined by deliberate judgment. 


1 Rugg, H. O. The Twenty-Second Yearbook of the National 
Society for the Study of Education, Part II, p.1. 1923. 
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Society expects the social studies to give the grow- 
ing citizen knowledges and habits that are of value 
in solving the problems he will face in the future. In 
the social studies the student learns of various modes 
of living and becomes acquainted with accepted 
standards of behavior. These studies should give 
pupils a fuller and more sympathetic understanding 
of other peoples. They should aid the student in 
understanding the complex relation every type of 
business has in fitting into the economic activity of 
today. Here knowledge should be obtained of con- 
temporary life and of how the problems of the state, 
country, and nation came to be what they are. 
Students in the social studies should not only acquire 
knowledge and skill but also habits of group work, 
knowledge of how groups form judgments, notions 
concerning the rights of others, and so on; all of 
which are based on habits that should be developed 
in the making of better citizens. 

Methods of selecting the materials of instruction in the 
social studies. The method most commonly used in 
selecting the materials to be taught in the social 
studies is the committee method. In this method a 
committee composed of persons who are considered 
authorities in the field meet and draw up a course. 
The method is open to several criticisms: (1) the 
material is not selected on a scientific basis but purely 
on the basis of opinion ; (2) the materials are usually 
not selected in accordance with the child’s past ex~ 
perience, present interests, nor his psychic develop- 
ment; (3) the materials selected are often in line 
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with the interests of the committee and probably far 
removed from present-day activities and problems, 
as well as from the needs and interests of the child; 
(4) the materials are poorly graded with respect to 
their place in the curriculum. The investigations ! 
by Washburne, Bassett, and Bagley have shown 
rather conclusively that the activities which are used 
most in life are not those furthest removed from 
present industrial, social, and political problems. 

As a contrast to the committee method of selecting 
materials the scientific or objective might be cited. 
This method attempts to overcome the criticisms 
made against the former. In the latter method 
journals and papers are studied during a period of 
time for the purpose of finding out what topics are 
being discussed. From this study the curriculum 
builder is able to determine what materials should 
be taught in order to aid pupils to participate in-. 
telligently in the solution of present-day problems. 
This method of selecting materials also has several 
obvious defects unless wisely used. Those often 
pointed out are: the topics most frequently dis- 
cussed may not be of great importance for the mak- 
ing of good citizens; political factors and temporary 
as well as local conditions largely affect the civic 
duties of citizens and it is very difficult to pick out, 
with any degree of assurance, specific situations for 
the development of social abilities, attitudes, and 
ideals. 

1 The Seventeenth Yearbook of the National Society for the Study of 


Education, Part I. 
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Difficulties in teaching the social studies. The most 
fundamental factor in the teaching of any subject is a 
knowledge of that subject. It is not enough that 
the teacher understand the laws of learning and the 
psychological principles involved in human behavior, 
but he must have a good technique for presenting 
materials; he must also know the materials which 
are to be taught. This means that the teacher must 
be alive to the social, economic, and civic problems 
of the present. Furthermore, the problems of the 
present must be related to those of the past. This 
necessitates not only a keen awareness of present 
problems but also a knowledge of their historic back- 
ground. 

There are other difficulties which make teaching 
and learning difficult in the field of the social studies. 
Probably no other part of the recitation is so impor- 
tant as the assignment. A clear, definite assignment 
is essential to efficient learning. It is more difficult 
to make such an assignment in the social studies 
than in’ many fields because the materials are not so 
well selected and organized. Again, in dealing with 
the elementary skills developed through practice in 
the tool subjects, the teacher knows what should 
be the result of each assignment and is able to check 
the learning of the pupil. In the field of the social 
studies, where social points of view and attitudes 
are being developed, it is much more difficult to plan 
a lesson or group of lessons so as to secure certain 
definite outcomes. It is also harder to check the 
learning. 
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Directed study in the social studies. In the preced- 
ing paragraph the importance of the assignment was 
mentioned. ‘The social studies are of such a nature 
that a wide range of materials is involved. In this 
field it is much harder to fix limits to problems and 
projects than it is in most others. For this reason 
the assignment in the social studies becomes doubly 
important. It is needless to state that the assign- 
ment should be as definite as it is possible to make it. 
From the assignment pupils should get: (1) the kind 
of study expected of them; (2) the nature of the 
materials to be used; (3) a knowledge of the purpose 
for which they are to work and what they are ex- 
pected to accomplish ; and (4) proper motivation. 

In supervised study the materials with which 
children work often determine whether the project 
is a success or failure from the point of view of learn- 
ing. In the beginning, children should certainly 
take up subjects that are in their immediate environ- 
ment, subjects that they know most about and are 
the most interested in, and subjects that can be 
made concrete and to which comparisons may be 
made. 

In practically all communities there are oppor- 
tunities to study events and projects which will 
lead to larger and larger projects and which are of 
great interest and value to the pupils. A knowledge 
of how people formerly responded to their environ- 
ment and of social, political, and economic conditions 
can well be secured by studying the early settlement 
of almost any community. What kinds of homes 
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did the early settlers build? Why did they build at 
certain places? Under what conditions did they 
live? A study like this is valuable in that it pro- 
vides a concrete approach to problems and conditions 
of today. In dealing with the social studies it is 
unnecessary to use imaginative topics and theo- 
retical situations. Children are much more able to 
grasp fundamental issues met by the average citizen 
when these issues may be compared to concrete con- 
ditions. Theoretical problems should not be used 
unless there is some special reason for doing so, and 
generally there is not. Neither is it necessary to go 
very far from home to find situations which raise 
all the fundamental problems of a democracy. 
Mental processes involved in the social studies. In 
learning to read and write, the child deals with 
materials which are concrete and which are immedi- 
ately present. Later his reading and writing in the 
process of thought getting may take him beyond his 
immediate experience. Much of the material pre- 
sented in history and geography carries the child be- 
yond the point which he has actually experienced. 
In history, for example, the child through his read- 
ings may be carried back to the days of the Greeks 
and he may study their customs and manner of 
living ; or he may study the lives of the early colonial 
settlers of North America. In both cases the ma- 
terials are concerned with experiences which are 
remote in terms of time. In geography, on the other 
hand, the child learns about places and peoples widely 
separated in terms of space. We use the term 7im- 
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agination when we are trying to picture to ourselves 
events and conditions beyond our physical environ- 
ment. Memory and learning, as well as other 
so-called mental processes, are factors in all our 
experiences dealing with events which are remote in 
either time or space. 

Language habits are important for the social 
studies. They not only make possible delayed re- 
sponses but many ideas are of such a nature that 
the individual seldom thinks of them in connection 
with a definite object or place. ‘‘Good citizenship,” 
for example, is a term used to denote a whole system 
of ideas and habits possessed by the persons of a 
country. These words are the embodiment of cer- 
tain ideas and they convey specific meanings. The 
value of the part language plays in imagination and 
other mental processes cannot be too much empha- 
sized in the social studies. Much of the material 
in the social studies is composed of ideas concerning 
economic life and social relationships. ‘These ideas 
are expressed in language which summarizes a variety 
of different situations and conditions and which 
appears to make them more definite. — 

What historical content should be used in the grades? 
In considering the content of an historical nature 
for the social studies, the major problem is to locate 
the materials which will meet the aims generally 
agreed upon. When selecting content which will 
aid in developing specific attitudes one finds a mass 
of opinion but little of an objective character which 
will be of aid. The development of certain specific 
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attitudes is usually listed as an aim of the social 
studies. Because of the difficulties encountered in 
doing research regarding the selection of content 
which will aid in the development of these attitudes, 
this phase of the study of content has been largely 
neglected. 


Taste LXXX. REFERENCES TO PERSONS IN BOOKS AND 
ENCYCLOPEDIA ARTICLES COMBINED (AFTER HoRN) 


ls) Roosevelt”... G0 oo 2840 16) Grant iU soa ee oes 
2. Smith, Adam... ~s,,... 2140 17, Pitt, Wm. seat ek 
So Mill. JS. 2 oe oy eet S. Wells 2H Cree ee 
4 Malthus . . (>. @4 9: "Gladstone 2)... 120 
5. (Napoleon .. [i--7. 964 20) Wagner,A. 2.95. 15 
Geta: Karls 9) jae 9m 21 Wieb buena erence 
J-40wen. Roberti, 2... 9440225. Wa: Salles atu ne 
8. Gompers” . . . . 41 23° Napoleon TI . =. edz 
OF Ricardos ee 2 Sez 4 Wal lian eee el OD 
LO; 2Walson, ge02 Se aes 0525 oe Gallatin aac 
1 SWrashineton eee 8 20 20g ACKSON NEA tame O 
12> Lows XUV. as a. . 29. ato MONtAING. ween, oe 
US Yy IROMES 5 5. 6 o eA Mich Jebinliom wy og = o 
14-George; Henrys on 225 295 eWirieht Cm Deen 
15. Jefferson, Thos. . . 24 380. Shaw, Bernard .. 6 


Horn! conducted an investigation to determine 
what persons were most frequently mentioned in 
twenty-seven books and articles dealing with modern 
social and economic problems. His data are given 
in Table LXXX. This table gives the ranking of a 
number of men as to frequency of mention. Horn 
also investigated the frequency of dates. He found 

‘Horn, Ernest. The Sixteenth Yearbook of the National Society 
Yor the Study of Education, Part I, p. 165. 1917. 
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that a number of dates which are almost always 
taught were seldom mentioned in books and articles. 
All the investigations show a need for a more objec- 
tive method of selecting and evaluating material for 
the social studies. j 

Provisions for individual differences in the social 
studies. The social studies, if taught in a manner 
related to the experiences of the pupils, do not 
involve so much of the abstract. In-any school 
grade there is a wide range of abilities represented. 
The fields of the social studies are so broad and the 
problems so diverse that they present ample oppor- 
tunities for the alert teacher to provide activities 
suitable to the interests and abilities of every child. 
Children need not use the same material to attain 
the same aims. Those of greater ability are able to 
work at a higher level than those of lower ability, but 
certain fundamental ideals and attitudes may be 
developed through the work of each group. 

The aim of education should never be to make all 
children alike, yet there are attitudes and habits of 
good citizenship which should be developed in each 
pupil. In this respect the school seeks to make chil- 
dren more alike. Respect for the rule of the ma- 
jority, tolerance, open-mindedness, honesty, regard 
for the rights of the public, a sympathetic under- 
standing of peoples of other lands, and similar atti- 
tudes are habits in which each may differ somewhat 
but which are fundamental for social life. j 
_ Measurement in the social studies. A number of 
tests have been devised for history, civics, and geog- 
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raphy, the studies which are generally listed as the 
social sciences. While there has been much con- 
structive work done on the curriculum for an inte- 
grated course in the social studies, little has been 
done in the field of testing. As the materials of 
instruction are better organized and selected, there 
is a great need for tests which will measure the 
results of learning and which will aid in determining 
whether specific materials for learning lead to the 
desired objectives. 

The Kepner Background in the Social Sciences ! 
is probably the best example of a test constructed to 
inventory the information which pupils bring to 
school. The tests, however, were constructed for the 
secondary school and are therefore hardly applicable 
to the elementary grades. The tests consist of seven 
exercises and appear to be well standardized. The 
writers found a coefficient of reliability of .83 between 
Forms A and B for a group of 71 tenth-grade pupils. 

Examples from the seven exercises are reproduced 
here because they illustrate methods of testing 
which elementary teachers might profitably follow. 


Exercise I 


In each of the sentences below you are given four choices 
for the last word. Only one is the correct word. In 
each sentence draw a line under the correct word. 


1. The Pilgrims came in a ship called the Pinta 
Half-Moon Mayflower Plymouth Rock 
1 Kepner, Tyler. ‘The Harvard Tests, Background in the Social 
Sciences.”” Ginn and Company. 1924. 
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2. A period of one hundred years is called a Generation 
Fortnight Decade Century 

14. Soviet Russia was organized under the leadership of 

Sun Yat-Sen Tolstoy Romanov Lenin 


Exercise If 


In each of the sentences below you are given four choices 
for the last word. Only one is the correct one. Under 
each sentence draw a line under the correct word as you did 
in Exercise I. 

1. “Uncle Tom’s Cabin”’ is a description of life among 
Savages Criminals Slaves Soldiers 

7. ‘Pilgrim’s Progress” is the story of the experience 
of a Robber Baron Christian New Eng- 
land Pilgrim Feudal Lord 


Exercise III 


In the sentences below one and sometimes two words are 
omitted. In each case write the proper word or words in 
the blank space or spaces so as to complete the sentences 
accurately. 

1. Traveling from New York to London you would 
cross the Ocean. 


13. Distance on the earth’s surface measured north and 
south is called ——. 


Exercise IV 


Examine carefully the words and phrases that follow 
and indicate the correct phrase with a mark X. 
1. The League of Nations is an attempt to 
— crush Japan 
— abolish all monarchies 
— form a family of nations 
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12. Imperialism is the desire of a country to 

unite the people of one race and speech in one 
nation 

—— be a member of the family of nations 

expand or add to its land possessions 


EXERCISE V 


In this exercise read the descriptions carefully and in 
the list of words given at the bottom of the page find the 
word which is described. When you have found the 
word, write it in the blank space opposite the description. 


1. Chief executive or official of the United States 
government —— 


15. Office holders chosen for political reasons —— 
List of Words 
1. Congress 5. Spoils System 
9. President 12. Budget 


Exercise VI 


In the following exercises indicate the time order in 
which each took place (held office, lived, ete.), by placing 
the figure 1 before the event which took place first, the 
figure 2 before the event which took place second, and so 
on through the five events. The first one is done. 


1. Presidents 4. Amendments to the Constitu- 
tion (Order in which added) 


5 Taft Direct Election of Senators 
1 Monroe ——Woman Suffrage 

2 Jackson ——Abolition of Slavery 

4 McKinley —National Prohibition 

3 Cleveland —Voting Rights to Negroes 
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EXeErRcIsE VII 


In the following exercises a list of dates is given at one 
side of each exercise, and at the other side there are blank 
spaces. A date is to be taken from one side and put in 
the proper blank space at the other side for each event. 
The first one is done, showing how dates are selected from 
the left side and put in their proper spaces on the right 
side. 


1. Events 
1914 Landing ior the Pilgrime. 0 5 es 1620 
GOA eid Gt CivalOWat eas fo as es 1865 
1898 Jamestown founded.................. 1607 
1365. Worlds Warrverune seta nt... 1914 
1620 Spanish-American War............... 1898 
6. Events 


Opole A Dany COURSES: Lie ach cites chctaecs. 3 —. 
IO19 Slam peA ch Congress: nis ae neste. nxld ss —= 
1765 First Continental Congress............ —— 
1754 Articles of Confederation............. —— 
1774 Representative government to Virginia. .—— 


‘The Kepner Test is not a time test. It probably 
emphasizes historical material to the exclusion of 
other materials from the social studies. We do not 
know at present just what facts should be stressed 
in such a test because the courses in the social 
sciences are in the making. A good diagnostic test 
in the social studies should include much more 
material than is included in the Kepner test. How- 
ever, as a test it appears to do well what it is sup- 
posed to do, namely, sample the information which 
secondary school pupils bring to school. 
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QUESTIONS AND EXERCISES 


1. What activities may be employed in developing 
habits and attitudes of good citizenship? 

2. List five topics that are suitable for the social studies 
in the early grades. 

3. What has been the recent trend with respect to 
the teaching of history? Geography? Civics? 

4. Differentiate imagination as used in geography and 
in history. 

5. What is a project? Why are the social studies so 
well adapted to large units of study? 

6. When should the social studies be introduced into 
the curriculum? Why? 

7. What is the committee method of determining the 
content belonging in a course of study for one of the social 
sciences? Name the defects of this method. 

_ 8. Review critically the current topics of a recent num- 
ber of the Interary Digest. What type of geography and 
history would be most valuable to you in a further under- 
standing of some of the topics? Give specific illustrations. 

9. Examine a text in geography, one in history, and 
one in civics for the purpose of noting the materials com- 
mon to any two or to all three. Since the aims of the three 
fields are so largely the same, why are they so commonly 
separated and taught as different subjects? 

10. Select a topic in the social studies and work out an 
assignment for a supervised study period. 

11. Devise an objective examination for a project in 
the social studies. 

12. Outline a project dealing with some local character 
or event. Show how you would develop the project so 
that the pupils would see the relation of the character or 
event to larger events. 
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CHAPTER XXV 


THE PSYCHOLOGY OF NATURE STUDY 


There are several schools of thought regarding the 
organization of the science curriculum in the ele- 
mentary school. One group of workers holds that 
there should be no organized science curriculum in 
the elementary school but that facts of nature should 
be taught incidentally in connection with the other 
subjects. Another group contends that science in- 
struction should have a definite place in the curric- 
ulum regardless of the way in which the curriculum 
is organized. 

At present there seems to be little agreement as 
to what should be taught. Hillman,! in a study of 
thirty-six courses of study, found that only in six 
instances did a topic occur in the same grade in 
eighteen or more courses. From his study he con- 
cludes rightly that there should be more agreement 
concerning the science curriculum of the elementary 
grades. 

In studying the topics listed in the courses of study, 
he tabulated them into three groups: animal life, 
plant life, and physical-chemical phenomena. When 
this was done it was found that 58.82 per cent of the 
emphasis given to plant life is limited to the primary 
grades, 19.04 per cent devoted to the grammar grades, 


‘Hillman, J. E. “Science in the Elementary Schools,” George 
Peabody College for Teachers, Contributions to Education, No. 14. 
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and 22.05 common to both. In the same way 66.67 
per cent of the topics dealing with animal life is de- 
voted to the primary grades, 15.79 to the grammar 
grades, and 17.54 to both. In the physical-chemi- 
cal phenomena, 29.85 per cent is devoted to the pri- 
mary grades, 60.66 to the grammar grades, and 9.55 
common to both. 

Historical. The field of nature study has received 
little attention from educational psychologists. Al- 
though a number of studies have been made regard- 
ing the topics offered and the subjects treated in the 
texts, practically nothing of an experimental nature 
has been done in the field. The studies, in the main, 
group themselves, according to Hillman, into three 
classes: (1) what children know about science, 
(2) the interest which children have in science, and 
(3) the grade levels at which materials should be 
presented. 

The early investigations were chiefly concerned 
with what children know on entering school. These 
investigations dealt with the content of children’s 
minds. One of the first studies was published by 
Bartholomai‘! in 1870. He asked children entering 
school such simple questions as, ‘“‘Did you ever see 
a hare?’”’? ‘“‘Do you know what a mountain is?” 
About the same time, Longe ? made a similar study 
for the purpose of finding deficiencies in the child’s 


1 Hillman, J. E. Op. cit., p. 1. 

2 Longe, Karl. Quoted by Hillman, J. E. ‘Some Aspects of 
Science in the Elementary Schools,’ George Peabody College for 
Teachers, Contributions to Education, No. 14. 
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experiences as bases for determining the science in- 
struction. G. Stanley Hall likewise investigated 
the content of children’s minds. Later studies were 
concerned with high school students as well as chil- 
dren entering school. 

On the hypothesis that science materials should be 
conditioned upon the intrinsic interest which children 
have in science, Finley ' made some investigations 
of children’s interests in science materials. His 
study related to two main problems: (1) what chil- 
dren wish to know about animals and (2) their in- 
terest in plants, animals, and physical phenomena. 
The questions asked by the children about the animal 
(a salamander) were classified under twelve heads : 


Identification Movements 

Classification Geographical Distribution 
Environment Use 

Food Habits 

Life History Structure 

Adaptations Teleological 


He found children in the fourth grade interested 
primarily in identification, food, habits, and struc- 
ture. Life history, geographical distribution, and 
adaptations were the topics of greatest interest in 
grade eight. 

In the second part of his study he attempted to 
determine whether children are most interested in 
plants, animals, or physical phenomena. The re- 


1 Finley, C.W. ‘Some Studies of Children’s Interest in Science 
Materials,” School Science and Mathematics, Vol. XXI. 1921. 
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sults of his study showed, that for his material, chil- 
dren had the greatest interest in animals. 

A contribution to the third phase of the science 
problem in the school has been made by Webb.! His 
study deals with a quantitative analysis of general 
science texts and the reaction of children of the sixth, 
seventh, and eighth grades to that analysis. Webb’s 
contribution of greatest worth seems to lie in his 
findings with reference to the kind of scientific knowl- 
edge children in those grades can assimilate. His 
conclusions are as follows: 


(1) A representative list of principles of science cannot 
be effectively presented to children of the fifth grade and 
below. 

(2) In the sixth grade, physiology and physiography 
alone seem suitable for science instruction. 

(3) In the seventh grade, biology, and possibly a most 
elementary treatment of physics. 

(4) Physics acceptable for instruction in the eighth 
grade. 

(5) Chemistry doubtful for science instruction in any 
of the grades. 


Aims of nature study instruction. Good teaching 
always has some end in view. The nature study 
curriculum is different from most curriculums of the 
elementary school in that it deals almost exclusively 
with materials taken from the child’s environment. 
It is imperative that teachers do not get lost in a 

1Webb, H. A. ‘General Science Instruction in the Grades,” 
George Peabody College for Teachers, Contributions to Education, 
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wealth of nature material and lose sight of the things 
to be accomplished. The aims of instruction in this 
field at the University Elementary School of the 
University of Chicago were listed by Miss Parker ! 
as seven in number. These aims substantially as 
she gave them are listed below: 


1. To employ the interests children have in manipulat- 
ing materials and in seeing what will happen. Nature 
study provides opportunities for purposeful manipulation 
of materials. 

2. The second aim is to allow the children to find 
answers to questions they are continually asking concern- 
ing natural phenomena. The course concerns itself with 
developing certain principles which the child can use in 
interpreting the scientific phenomena he observes. 

3. The third aim is to satisfy the desire children have 
to learn the names of things. In the University Ele- 
mentary School course, identification is seldom, if ever, 
regarded as an end in itself. Names are taught only as 
they are needed. 

4. The interest which children have in the beautiful 
manifests itself in the study of trees, flowers, birds, ete. 
Materials should be presented in the nature study course 
in their natural state. 

5. The science course offers an opportunity for the 
interest which children have in creative work to manifest 
itself. 

6. A further aim of the nature study course is to pro- 
vide for the building up of a fund of interesting science 


1 Parker, Bertha M. ‘‘The Course in Nature-Study and Science 
in the University Elementary School,’”’ The Elementary School Journal, 
pp. 116-125. October, 1923. 
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experiences in such a way as to develop, to some degree, 
a scientific attitude of mind, to give some idea of a scien- 
tist’s method of attacking a problem. The contribution 
which the nature study course makes to the technique 
of problem-solving is in the command that it gives of 
the tools of first-hand observation and experimenta- 
tion. 

7. A further aim is to develop some notion of the part 
which science plays in the world today, some notion of the 
progress we have made in our manner of thinking since 
the time when myths, offered as explanations of their 
environment, satisfied people. 


Nature study as related to children’s interests. In 
the learning of any materials it is of major impor- 
tance that children take an active interest in them. 
Not only does interest affect the immediate progress 
in learning but it is an important factor in retention. 
When a pupil is interested in a task he is able to 
give attention to the essential elements necessary for 
learning. Where interest is lacking there is fluctua- 
tion of attention inasmuch as the pupil is unable to 
give attention of long duration to things which are of 
little interest to him. In discussing the value of 
interest in learning, Horn! says, ‘‘It is not unlikely 
that a pupil will learn more readily with an inferior 
method coupled with vigorous interest, than with a 
superior method applied in a sluggish or indifferent 
manner. Fortunately, there is every reason to be- 


1 Horn, Ernest. “Principles of Method in Teaching Spelling as 
Derived from Scientific Investigation,’ The Eighteenth Yearbook of 
the National Society for the Study of Education, Part II, Chap. III. 


549 


PSYCHOLOGY OF ELEMENTARY SCHOOL SUBJECTS 


lieve that an efficient method can be made just as 
interesting as an inefficient one.” 

The best place to secure materials for the study of 
nature is from the immediate environment. Chil- 
dren are interested, or may easily be led to become 
interested, in the things about them. The alert 
teacher will take advantage of the pupils’ interests 
as manifested by their voluntary questions. The 
teacher should make a careful study of the environ- 
ment. and from this draw materials for projects for 
the nature study work. Children entering school 
bring some knowledge concerning the things about 
them. It is upon this knowledge, however meager, 
that the teacher must build interests. 

Jordan ! shows from a careful study of children’s 
reading interests that there are rather large sex differ- 
ences with respect to reading interests. Boys read 
much more from nature study magazines. Girls 
are more interested in adult fiction and articles deal- 
ing with woman’s arts: sewing, homemaking, and 
the like. Jordan’s findings are shown in Table’ 
LXXXI. 

A number of other studies have been made re- 
lating to children’s interests. Among others Traf- 
ton, Mau, and Downing? have studied children’s 
interests in nature materials. In Trafton’s study 


1 Jordan, A. M. Children’s Reading Interests. University of 
North Carolina Press. 1926. 

? Summarized in Courtis, Francis D. A Digest of Investigations 
in the Teaching of Science, pp. 119-131. P. Blakiston’s Son & Com- 
pany. 1926. 
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TaBLeE LXXXI. SnHowine Types or Macazines Reap BY 
Boys AND GirRLs AT DIFFERENT AGES 
AGE 12-13 14-16 17-18 
B 62 484 149 
G 99 568 197 
Adult Fiction B 18.5 27.4 41.8 
G 30.7 41.1 40.2 
Juvenile Fiction B 17.9 9.3 3.8 
G 10.7 1.1 
Adventure B Dileees 11.4 7.8 
G 23 1.8 1.0 
Nature B eo ‘Des I) 
G 25 30 PAT 
Pictures . B 2 1.7 Dal 
G 10.3 10.3 a4) 
Woman’s Arts . B 3.4 1.4 ie 
G 24.2 21.8 25.4 
Science B 17.8 16.7 oes 
G 3.0 33 6 
Current Events B 5.6 8.3 15 
G oul 8.6 1537 
Humor B 2.6 8.0 8.2 
G 5.8 Die 3.9 
Miscellaneous . B 2.3 4.6 4.8 
G 3.8 OVA Dall 
No Choice B 4.4 6.3 0.0 
G 1.4 2.8 1.9 


the limited knowledge children have of the plants 
and animals in their surroundings was made plainly 
evident. The habits of animals were found to be of 


especial interest to children. 


Mau reported that the 


interest in animals was greater than any other in 


every grade. 


peal to children at different ages. 
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took, by means of a study of the questions sent to 
St. Nicholas through a period of years, to find out 
whether children have the greatest interest in ani- 
mals, plants, or objects. An analysis of the ques- 
tions revealed that more than half of these related 
to animals. Questions relating to plants were much 
less numerous, while a very small number related to 
objects. The findings of these studies show very 
clearly the need for further investigation concerning 
the materials to be used in teaching and their grade 
placement. 

Organization in nature study teaching. One fault 
of much of our nature study teaching lies in the fact 
that the materials of instruction are of a varied 
character and hence difficult of organization. Good 
principles of teaching would seem to demand that 
the work of any grade have a thread of unity running 
through it. That is, the work of any grade should be 
such as to lead to definite generalization. If the 
work in nature study is not of this character and so 
organized that it can be summarized in a rather brief 
way so as to make certain principles stand out, it is 
of questionable value in the educative process. This 
is not only true of the work of a single grade, but the 
materials of instruction for all the grades should be 
so organized as to fit into a.unified whole. Teachers 
in the higher grades should know what materials were 
given in the lower and should plan their instruction 
accordingly. If the work in nature study has been 
properly organized and presented, the graduate of 
the elementary school should not only know many 
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facts of nature but he should have developed the 
ability to interpret and generalize as well. 

The teacher and nature study. Probably in no sub- 
ject does the success of the teaching depend more 
on the teacher than in nature study. Lack of knowl- 
edge of, and little interest in, the subject is the con- 
dition frequently found among teachers. The range 
of individual differences is so great here that we are 
likely to find many pupils far superior to their teach- 
ers in range of information and depth of interest. 
Conditions conducive to good learning certainly are 
not present when teachers are almost wholly un- 
prepared to teach the subject to be learned. More 
adequate professional preparation, either by means 
of additional training or through a carefully prepared 
course of readings, is absolutely necessary in many 
cases if nature study is to be taught successfully. 

Study habits innature study. Although, in the main, 
the study habits employed in the various studies 
are the same, there are important differences. The 
abilities to be developed in nature study relate to 
careful and accurate observation and the ability to 
interpret the results of observation. The general 
laws of learning and the correlation of subject mat- 
ter are probably of more importance with respect to 
the sciences than to any of the other fields of organ- 
ized knowledge. Life situations and experiences are 
always rich enough to supply the school with an 
abundance of materials on which to build the nature 
study course. The innate and early acquired drives 
of the child can well be utilized by the trained teacher 
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and made a valuable asset in motivating him to 
superior work. The nature study work is easily cor- 
related with the work of the social sciences as well 
as with the more formal work of the school. Modern 
education, based to a large extent on scientific find- 
ings, is getting away from the notion of an isolation 
of the different skills and thought processes in which 
it was apparently assumed that no correlation exists 
between the different skills. All of life’s activities 
are mutually interrelated, therefore materials should 
be presented to the child in such a way that definite 
workable units of work are comprehended. 

In the study of a plant like the daisy there are 
many elements involved besides the materials pres- 
ent in the plant itself. Further study will show that 
the plant is similar in structure to other plants, and 
one can find some resemblance between the daisy and 
plants not of the same immediate phyla. Further- 
more, the development of the plant is related to such 
factors as climatic conditions, kinds of soil, and sea- 
sons of the year. The growth and life habits of the 
plant are of primary importance. All these factors. 
are necessary for a full understanding of the plant’s 
life and, when these various relations are understood, 
the activity of the child in generalizing concerning 
plants of the same classification, or even of different 
classification, is greatly facilitated. 

The development of scientific concepts. The child 
early in life begins to classify in a crude way the 
phenomena of nature which it observes. Objects are 
classified largely according to use and this kind 
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of classification is carried over to natural events. 
When objects or events have similar features to 
those objects or events previously experienced, the 
child tends to classify accordingly. This is true only 
when his attention is directed toward these common 
features. The classification of objects becomes an 
important part of the activity of children in the early 
grades as information in the field of the natural 
sciences is acquired. Nature study provides for 
growth and development in that the child upon enter- 
ing school has already acquired much information 
and has had such experiences as can easily be related 
to those of the school. In the assigned reading and 
during the free reading period he is given an oppor- 
tunity to enlarge the scientific principles and ideas 
already partially established. Experiences and con- 
cepts are built up gradually and on information 
already at least to some extent acquired. Further- 
more, these concepts must keep pace with the mental 
development of the child. 

It must always be remembered that nature study 
presupposes simple, direct contact between the child 
and natural phenomena. Actual acquaintance with 
the things and processes of nature is necessary for 
successful nature study teaching. Pictures are rather 
poor substitutes for real objects and should be used 
only as a last resort or in summarizing and organiz- 
ing first-hand information. 

What science information do children possess? It has 
already been stated that natural science, or nature 
study, is very closely related to everyday experi- 
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ences and it is for this reason that pupils oftentimes 
are highly motivated in their science work. There 
is little need for the introduction of abstract ele- 
ments in the elementary work. All science ma- 
terials in the early grades can be so correlated with 
everyday experiences that they are presented in con- 
crete form and thus become a dynamic force in the 
work of the individual. Hillman‘! made a thorough 
study of the science information of children in the 
fourth, fifth, sixth, seventh, and eighth grades. The 
data collected in his study are of great value because 
he found by means of questions the subjects which 
are the most familiar to children and those least 
familiar. 

The number and per cent of topics devoted to the 
primary grades (1-4) and the grammar grades (5-8), 
together with the amount of overlapping in the 
primary and grammar grades, are shown in Table 
LXXXII. These figures are taken from data com- 
piled by Hillman from a study of the courses of study 
from fifteen states, nineteen cities, and two training 
schools. These courses of study were published in 
1921-1922. The topics listed under agriculture, 
physiology, industrial arts, and similar subjects were 
not included in this study. No consideration was’ 
given the tabulation of the topics unless they occurred 
in the course of study as nature study or elementary 
science. 

In Table LX XXII there is a noticeable overlapping 
in the primary and grammar grades. However, in 
1 Hillman, J. E. Op. cit., p. 35. 
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regard to plant and animal life, the table shows that 
the topics are chiefly found in the primary grades. 
The topics relating to physical-chemical phenomena 
are largely found in the grammar grades. 


Taste LXXXII. Per Centr or Tora Topics In PRIMARY 
Grapes (1-4), Grammar Grapes (5-8), AND Common 


to BotH GrapgEs, Basep upon Toran NumBer or Inpr- 
vipuaL Topics (ArrerR HILLMan) 
a m ay 

& | si leg | ge | 68 | ge [es 

is a BO oe Ete gC AA 

Typrs a go oe Oe = 3 bs ae 
a a Az | A 4 B | Bex 
3 O4/) On 1 6g j-Og-) Se )oges 
a ire 6 at o : 68 
5 se | & ce | & $8 | Bsa 
a rays, | eee Wr ZAes | eats oa ees, 
Plant . .| 1386 | 80:58:82) 26 | 19:12; 30° | 22.05 
ATMs rr | ve LAR GGG TEIN 270 L574 OOle he. 54 
Phys.-Chem. . .| 211 | 63 |29.85] 128 |60.66| 20 | 9.57 
Motal . |. . | O18) 4257 | 49:61] 181 34,94) 80 | 15.44 


The questions which none of the children were able 
to answer are given below: E 


Why does it seldom frost on cloudy nights? (Very few 
attempted this question. ) 

What kind of eyes does a grasshopper have? 

How would you know beggar ticks, common chickweed, 
and ragweed? (Practically no attempts) 

Give, by means of examples, different ways by which 
seeds may be scattered. 

Of what value is the sun to us? 

What is the principle by which an object like a prism 
will reveal from sunlight the colors of the rainbow? 
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How are leaf prints made? (Very few attempts) 
What changes do tadpoles make in passing from tadpoles 
to frogs? 


Hillman points out the fact that only two or three . 
of the questions under consideration here could have 
been answered on the basis of experience and obser- 
vations from everyday life and apart from some 
instruction. 

The following questions and problems were reacted 
to correctly by 50 per cent or more of the children : 


Name five common minerals. 

What are the different directions? 

Name two evergreens used for Christmas decorations. 

What is an evergreen tree? 

From what materials are birds’ nests built? 

In what way is the toad beneficial ? 

Name five common fruits. 

Name three trees whose leaves change their color in 
autumn. 

For what are horses used ? 

Name three ways by which houses may be lighted. 

Name five wild flowers. 

Where do wild geese spend the winter? 

Name two wild fruits. 

Of what value are dogs? 

Name four field crops. 

How is the duck fitted for swimming? 

Of what color is the crow? 

Name three trees used for shade. 

Name the seasons. 


A study of the above tests will reveal that very 


little scientific knowledge is needed to answer them. 
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Of the total number of test statements answered 
correctly by less than 5 per cent of the children, 
3 per cent dealt with scientific terms, 8.9 with defini- 
tions, and 13.9 with observational information. Of 
those questions answered correctly by 33 per cent 
or more, 5.1 per cent dealt with scientific terms, 7.7 
with definitions, and 46.2 with observational infor- 
mation. With some degree of reliability it may be 
concluded that these children knew very little about 
scientific principles, that their knowledge, for the 
most part, consisted of the casual and observational 
type. 
Taste LXXXIII. Wuar CnariupREN IN Grapes 4-8 Know 
ABOUT DIFFERENT TYPES oF SCIENTIFIC KNOWLEDGE AS 


REVEALED BY THE AVERAGE Per CENT CorRECT SCORE 
Wuicw Eacu Grape Mape (Arrer HILiMan) 


NUMBER OF os 
Type or KNOWLEDGE QuESTIONS 
IV Vv vI Vil VIII 
Plant few. Gis ial 10.6 | 10:8 | 18.2 | 15.0 | 17.3 
Animal life .. . 87 11-8 | 13.0 | 18.9 | 24.7 | 22.1 
Chemical phenom- 
ena pi fand'6 [9225 We 1G) 2.8) |) 3.90 oad 


Physical phenomena 60and6} 8.2 | 12.0 | 15.3 17.9 19.6 
Knowledge through 


observation. . . 50 19:9) ) 27.0) 24:3 | 280 27.9 
Definitions. . . . 18 74 SAY 120 (4. 0nei7.0. 
Scientific terms . . 12 EIT 8.0 TLIO WE 24a ei? 5 
Scientific principles . 51 Plt ool | Ov AAAS 9:7 


Table LX XXIII summarizes the data and shows 
that children know most about animal life, that 
plant life ranks second, and that these are followed 
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by physical phenomena and chemical phenomena 
in the order mentioned. This has some bearing on 
the materials which should be used in nature study 
and the order in which they should be studied. 
Relation to other subjects. It is not unusual to find 
a pupil who is very poor in the elementary skills but 
who is very good in general information and who 
has developed a high degree of ability in making 
observations of the things in his environment. 
When this is true the child’s knowledge of nature 
may very well be used for the purpose of motivating 
him in the more formal aspects of the curriculum. 
The child’s interests in the facts of nature may 
successfully be used to enliven the, from his point 
of view, dull subjects, but care must be taken that 
his interests in nature continue to grow and are not 
destroyed by being coupled too closely with things 
for which he-has no interest. The study of nature 
should be carried on in connection with activities 
involving geography, history, hygiene, and similar 
subjects. Children study the concrete forms of 
nature and learn to love all natural beauty. We 
may aid them in the development of appreciation for 
other materials by presenting nature in literature, 
history, geography, and even mathematics. 
Appreciation in nature study. There are many influ- 
ences about the child which aid him to develop an 
appreciation of nature. It is not to be expected that 
children from rural districts have the same kinds 
of interests in nature study that children from cities 
have. A teacher should understand that a differ- 
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ence in environment will produce a difference in in- 
terests. The types of teaching and the illustrations 
used must be in harmony with the child’s earlier 
experiences if an appreciation of the laws of nature 
is to be developed. Appreciation may grow out 
of situations experienced in a large measure inci- 
dentally. Hillman! shows that many associations 
are formed by the child in activities apart from the 
work of the school. It is only by connecting the 
natural science work of the school with the materials 
learned in other activities that a full understanding 
will be acquired and the greatest amount of transfer 
obtained. In nature study are found many materials 
which are closely related to the innate nature of the 
child and to knowledge gathered incidentally. This 
is especially true for the boy in the country or small 
town who is in touch with animal life. Any enrich-: 
ment of this knowledge which is meaningful to the 
child will aid in building up a fuller appreciation 
and understanding of nature. Furthermore, habits 
of observation and appreciation of the exactness of 
the laws of nature are factors of prime importance 
in relation to the development of attitudes and ideals 
conducive to the acquisition of further knowledge 
concerning nature. 

Nature study as related to individual differences. 
Nature study can probably be adapted to individuals 
varying in interests and abilities better than most of 
the school subjects. The subject lends itself to work 
involving individual projects and interests. Chil- 

1 Hillman, J. E. Op. cit., p. 64. 
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dren with different interests can approach the study 
from different points of view. Practically all chil- 
dren have enough intelligence to enjoy the subject. 
However, children with a high degree of intelligence 
are able to comprehend and untangle problems which 
children with less intelligence are unable to compre- 
hend. Many elements and details of projects baffle 
the insight of the less intelligent of a group; yet 
all children have had experiences involving natural 
phenomena and there are probably none who do not 
have fundamental concepts already established which 
should be further enriched. Often one finds rather 
inferior children who have a deep interest and a large 
store of knowledge in some field of nature study. 
The abstract element is not so prominent in the 
more elementary phases of the subject. This makes 
‘it easier for inferior children to develop an interest 
in the study. 


QUESTIONS AND EXERCISES 


1. Give a concrete illustration of the use of generaliza- 
tion in nature study. 

2. Contrast the aims of nature study and of social 
science. 

3. What are some of the elements to be measured in 
nature study? What types of tests can the teacher use 
to great advantage in measuring these elements? 

4. Make five true and five false statements taken from 
the concepts arrived at in this chapter. 

5. How is elementary science different from nature 
study? How similar? 
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6. Show how a knowledge of the findings of Hillman 
might be used to great advantage by the teacher. 

7. Mention several methods of providing for individual 
differences in interests and ability. 

8. In general, do you find children more interested in 
“what a thing is,” “what it does,” or ‘what can be done 
with it”? How does this interest change with the psychic 
development of the child? 

9. In nature study what advantage do you think a 
child reared in the country would have over a child reared 
in the city? What disadvantages? How should this 
influence our training? 
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